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Purine derivatives and processes for their preparation 

The invention relates to 2-amino-6-anflinoi)urBie derivatives and to processes and novel 
intermediates for their preparation, pharmaceutical fdrmidattons which comprise such 
derivatives, and the use of these derivatives as medicaments. 

The invention relates to 2^ho-6-aninoi)urine derivatives of the formula I 



in which q is 1-5, 

Ri is halogen, lower aJkyl, hydroxyl or tower alkanoyloxy; tower alkoxy which is 

unsubstituted or substituted by hydroxyl, tower alkoxy or carboxyl; a radical of the formula 

-OKHrCHz-OyrR* in which t is 2-5 and R« is hydrogen or lower aftyJ; carboxyl, tower 

alkoxycarbcnyl, pipeiazirvl-yl-carbonyl or carbamoyl; N-tower aBcyl-carbamoyl, which is 

unsubstituted or substituted by hydroxy! or amino in the tower akyl moiety, N,N-dMower 

alkyl-carbamoyl, cyano, nitro t amino, lower alkanoytamino, lower afltylamino, N,N-d-tower 

alkylamino, amlnosufonyl or trifluoromethyl, where, il more than one radical R is present in 

the molecule, these can be identical to or different from one another, 

BiiiffiiP^Si, carbamoyl or N-bwer alkyi-caibamoyt, 

m and n are each 0 or 1, where m is 0 tf n is 1 and m is 1 if n Is 0, 

fl 3 lstemmffia$f$W which are unsubstituted or in each case substituted by hydroxyl. 

lower afcoxy, amino, tower alkylamino or N.N-di-lower alkyl amino, and 

«*(!9s hydrogen, amino, phenyiamin<lower aiKviarrtno^rrydroxyl, phenoxy, lower afcoxy, 

acyl having 1-30 C atoms, a substituted aliphatic|wtirc>cart)on.radical h aving not more tha n 
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2fl C atoms, a carbocyclic racfical having not more lhan 29 C atoms or a heterocyclic radical 

having not more than 20 C atoms and not more than 9 heteroatoms and 

R* is amino, phenylamino, lower alkylamino, hydroxy!, phenoxy, lower alkoxy. acyl having 

2-30 C atoms, a substituted aliphatic hydrocarbon radical having not more than 29 C atoms, 

a c^-tocyciic radical having not more than 29 C atoms or a neierocyciic radical naving not 

more than 20 C atoms and not mora than g heteroatoms^gi^ 

b) Fl, and R< together are a substituted or unsuh^tutflp^ryjpn* nr^p^^^^ 

having in : each case rot mere than 15 C atara, in which 1 3 C atoms can ba replaced by 

oxygen, sulfur or nitrogen, 

and their salts. 

Formula I encompasses the formulae la and fb derived from the corresponding tautomeric 
purine derivatives, in which the symbols are as defined above. 
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(lb) 



Unless stated otherwise, in the present disclosure organic radicals designated "tower 
contain not more than 7, preferably not more than 4, carbon atoms. 

q is preferably 1-3, as a rule t or 2, preferably 1 . Only if it is possible for steric reasons, can 
q also be 4 or 5. for example if Ri is fluorine. If q is 1, R1 is, for example, in the 4 position or, 
preferably, in the 3 position. 

Halogen R 1 is, for example, fluorine or, preferably, chlorine. 
Lower aflcoxy R t is, for example, methoxy . 

N-Lower aflcyl-carbarroyl R 1 which is substituted by hydroxy) In the lower aUcyi pan is, for 
example, (S-hydroxypropyi-aminoJ-carbonyl, i.e. N^3-hydroxy-propyl}-carbamoyl. 

R 2 is preferably hydrogen. 

Preferably, m is 0 and n is 1 

R3 is preferably lower alkyf which is un&ubstituted or substituted by hydroxy!, such as 
methyl, isopropyl or especially preferably ethyf, as wefi as 2-hydnoxy-ethyl. 

Acyf FU or R 5 having 1 -30 G atoms is derived from an unmodified or functionally modified 
carboxylic acid and is, in particular, one of the part formula Z-C{=W}% in which W is oxygen, 
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suJfur or iromo and 2 is hydrogen, hydrocarbyl R° having not more than 29 C atoms, 
hydrocaibytoxy R 0 -O- or an amino group, in particular one of the formula R;(Rs)N-. 

Hydrocarbyl (a hydrocarbon radical) R° is an acydic (aliphatic), carbocydic or carbocydic - 
acydic hydrocarbon radical having not more than 29 C atoms, in particular not more than 
18, and preferably not more than 12, carbon atoms, and is saturated or unsaturated and 
unsubstrtuted or substituted. Instead of one, two or more carbon atoms, it can also contain 
identical cr cSffcrent hctcroatcms, such as, in particular, oxygen, sulfur arri nfcrogen, In th& 
acyclic andfor cyclic moiety; in the latter case, it is called a heterocyclic radical (heterocydyJ 
radical) or a heterocycfic-acydic ratical. 

Unsaturated radicals are those which contain one or more, in particular conjugated and/or 
isolated, multiple bonds (double bonds and/or trfcle bonds). The term cyclic radicals also 
encompasses aromatic radicals, for example those in which at least one 6-membered 
carbocydic or one 5- to d-membered heterocyclic ring contains the maximum number of 
non-cumuative double bonds. Carbocycic radicals in which at least one ring is present as a 
B-membered aromatic ring (i.e. benzene ring) are called aryt radicate. 

An acydic unaAstituted hydrocarbon radical is, in particular, a straight-chain or branched 
tower alkyl, tower atony!, lower alkadienyl or tower afkynyl radfcaL Lower aficyl is, for 
example, methyl, ethyl, n-propyi, Isopropyl. n-butyl, isobutyL sec-butyl or tert-butyl, and 
furthermore also n-pentyl, bopentyl, n-hexyl, isohexyt and rvheptyl. Lower sJtenyl is, tor 
example, aflyi, propenyl, isopropenyi, 2- or 3-methaftyt and 2- or 3-butenyl. Lower alkadienyt 
is, for example, 1-perrta-2,4-dienyl; lower alkynyi is, tor example, propargyl or butynyl. In 
corresponding unsaturated radicate, the double bond is located, in particular, in a position 
higher than the a position to the free valency. 

A carbocydic hydrocarbon radical is, in particular, a mono-, bi- or pdycydic cydoalkyl, 
cyctoafcenyl or cyetodJkadienyl radical, or a corresportfng aryt raokal. Preferred radicals 
are those having not more than 14, in particular 12, ring carbon atoms and 3- to 8~, 
preferably 5- to 7-, especially 6-membered rings, It also being possfcie for them to carry one 
or more, for example two, acydic radicals, for example those mentioned above, and in 
particular the tower alkyl radicals, or further carbocydic radicals. Cartxjcyclio-acycfic ratfcals 
are those in which an acydic radical, in particular one having not more than 7, preferably 
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not more than 4, carton atoms, such as, in particular, methyl, ethyl and vinyl, carries one or 
more carbocyclic radicals, which may or may not be aromatic, as defined above. Cydoaflcyl- 
tower aikyt and aryl-tawer alky! radicals, and their analogues unsaturated in tie ring andfbr 
chain, which cany the ring on the terminal C atom of the chain are mentioned in particular. 

Cydoalkyl contains, in particular, 3 not more than and including 10 C atoms and Is, for 
example, cydoprcpyl, cydobutyt, cyctopentyt, cydohexyl, cydoheptyl and cydooctyl, as wefl 
zz b:c/ds[2.2-2]cc{yl, 2-bicydo[2.2.1 Jheptyi and adamantyl. which can also be substituted 
by 1 , 2 or more, for example, lower afcyt radicals, in particular methyl radfcals; cyctoalkmyt 
is, for example, one of the monocyclic cydoalkyl radicals already mentioned which carries a 
double bond in the 1, 2 or 3 position. CydoaJkyHower afcyt or -lower alkenyl is, for example, 
a methyl, 1- or 2-ethyl. 1- or 2-vinyl. 2- or 3-propyl or ally! which is substituted by one of 
the abovementioned cydoalkyl radicals, those substituted at the end of the linear chain 
being preferred. 

An aryt racical is, in partaiar, a phenyl, or furthermore a naphthyl, such as 1- or 2- 
naphfriyt, a biphenyfyt, such as, in particular, 4-biphenytyi and moreover also an anthryl, 
fluorenyl and azulenyl, as well as their aromatic analogues having one or more saturated 
rings. Preferred aryUower alkyl and -lower aikenyi radicals are, for example, phenyWower 
abcyl or phenyWower afcenyf with a terminal phenyl radical, for example benzyl, phenethyi, 
1-, 2- or 3-phenyipropyl, cfphenylmethyt (bertthydryl), trityl and cinnamyl, and furthermore 
also 1 - or 2-naphthylmethyi. Aryt radicals which cany acyclic radicals, such as lower alkyl, 
are, in particular, o-, m- and g-tolyl und xyiyi radicals with methyl radicals in various sites. 

Heterocycftc radicals, including heterocydic-acydic radicals, ere, in particular, monocyclic, 
but also bi- or poiycydic, aza-, thia-, axa-, thiaza-, oxaza-, diaza-, triaza- or tetracydic 
radicals of aromatic character, and corresponding party or, in particular, completely 
saturated heterocyclic radicals of this type, it being possible for such radicals to carry, 
where appropriate, for example as the abovementioned caibocycNc or aryt radicals, further 
acydic, carbocyclic or heterocyclic radicals andfor to be mono-, di- or polysubstituted by 
functional groups. The acydic moiety in hetefocydic-acydtc radicals is as defined, for 
example, for the corresponding carbocyclic-acycfic radicals. These are, in particular, 
un substituted or substituted rnonocydic repeats with one nitrogen, oxygen or sulfur atom, 
such as 2*azirktinyf, and in particular aromatic radicals of this type, such as pyrryl, for 
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3^ pyrfdyf. for example 2, 3-or4-p V ndvl mm. 

r ' 5tJC " 88 2 -™K»zolyl, pyn.nidinyl, such as ?- r» ^l™.^.,- , 

"-^-tan^lL. I^m. " Bm ™ , ''" dta ** : in 

JwlT Unm ° dified " ^^^^ modSfted «*> ^ sucrias 

'Mnctfenally modified carboxyJorouDs , tree and 

arwxyi groups, such as carboxyl groups preseni in sail form or 
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esterltied carboxyl groups, carbamoyl, ureido or guanidino groups which may or may not 
cany one or two hydrocarbon radicals, and cyano groups. 

An etherified hydroxyl group present as a substituent in hydrocarbyl is, for example, a lower 
alkoxy group, such as the melhoxy, ethoxy, propoxy, tsopropoxy, butoxy and tert-buloxy 
group, which can also be substituted. Thus, such a tower alkoxy group can be substituted 
by halogen atoms, for example once, twice or several times, in particular in the 2 position, 
as in the 2.2,2 trfcfcloracihcxy . 2 chlorccthoxy or 2-kdcetfioky radical, or by hydroxyl oi 
lower alkoxy radicals, in each case preferably once, in particular in the 2-posrtk>n, as In the 
2-methoxyethoxy radical. A particularly preferred embodiment of the etierffied hydroxyl 
groups exists in oxaaJkyi radicals in which one or more C atoms in an alky*, preferably a 
Hnear alkyl, are replaced by oxygen atoms, which are preferably separated from one 
another by more than one (in particular 2) C atoms, so that tfiey form a group (-O-CHr 
CHzXr. which may or may not recur more than one, to which n is 1 to 14. Such etherified 
hydroxy] groups are furthermore also substituted or unsubstltuted phenoxy radicals and 
phenyUower atoxy radicals, such as, in particular, benzytaxy, benzhydryloxy and 
triphenyimethoxy (tritytaxy), as weB as beterocyctyioxy radicals, such as, in particular, 2- 
tetrahydropyranyloxy. A particular etherified hydroxyl group is the grouping methylenedtaxy 
or ethylenecfioxy, the former as a rule bridging 2 adjacent C atoms, in partictfar in aryi 
wficate, and the tatter beng bonded to one and the same C atom and being regarded as a 
protective group for oxo. 

Etherified hydroxy! groups in this connection are also to be understood as meaning silyiated 
hydroxy] groups, such as are present, for example, in tri-lower alkyfsilyfoxy, such as 
trtmettiytsilyloxy and dimethyl -tert-b u tytsi lytoxy, or phenyl cfc-lower alkytsrlytaxy or lower aHcyl- 
diphenylsilytoxy. 

An esterified hydroxyl group present as a substituent in hydrocarbyl is, for example, tower 
aikanoytoxy. 

An esterified carboxyl group present as a substituent in hydrocarbyl is one in which the 
hydrogen atom is replaced by one of the hydrocarbon radicals characterized above, 
preferably a lower alkyl or phenyHower alkyl radical; an example of an esterified carboxyl 
group is, for example, lower alkoxycarbonyl or phenyl-lower alkoxycarbonyl which is 
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unsubstituted or substituted in the phenyl moiety, in particular the methoxy-, ethoxy-, tert- 
butoxy- and benzyioxyearbonyl group, and also a tectomzed carboxyl group. 

A primary amino group -Nhfe as a substituent ol hydrocarbyl can also be present in 
protected form. A secondary amino group carries, instead of one of the two hydrogen 
atoms, a hydrocarbyf racfical, preferably an unsubstituted one, such as one of those 
mentioned above, in particular lower alkyl, and can also be present in a protected form. 

A tertiary amino group occurring as a substituent in hydrocaibyfl carries 2 different or, 
preferably, identical hydrocaibyl racficals (including the heterocyclic radicals) such as the 
unsubstituted hydrocaibyl radicals characterized above, in particular lower aikyf. 

In a group of the formula Rt(Rb)N-, Ft and R b independently of one another are each 
hydrogen, lower alkylsulfcnyi, acydc C, -CThydrocarbyi (such as. in particular. C^akyl or 
C 2 -C4rfkenyl) which is unsubstituted or substituted, for example by amino, guantdmo, 
phenyl, hydroxypheny1 r carboxyi, carbamoyl, imidazolyl, mercapto or methythio, or 
rTx>nocyciic aryt, arafcyl or araikenyl whkA has rwtrnore than IOC atom^ 
unsubstituted or substituted by CrC«aikyt, C,-C«afcoxy ( halogen and/or nitre, it being 
possible for the carbor^containing radicals R? and Ra to be bonded to one another by a 
carbon-carbon bond or an oxygen atom, a sulfur atom or a nitrogen atom which is 
unsubstituted or substituted by hydrocarbyf- In such a case, together with the nitrogen atom 
of the amino group, they form a nitrogen-containing heterocyclic ring. Examples of 
particularly preferred groups of the formula Rt(R«)N- are the folowmg: amino, tower 
alkytemino, such as methytamino, or c^amino-lower alkytamino, such as 2-amino- 
ethylamino or 3-airtno-propylarrano; tfl-tower alkytemino, such as dimethytamino or 
diethylamino; pyrroikfino, 24rydroxyrnethyH>yrroMno f piperkSno, 4-{2-amiK^ethylH)^eh- 
dino, morphdino or thiomorpholino; ptpeiazmo, 4-methyi-piperazrno. 4-(2-amtno-ethyl)-ph 
perazlno, or phenylarnino, dphenytamino or dibenzylamino which are unsubstituted or, in 
particular, substituted in the phenyl moiety, for example by lower alky!, lower afcoxy, 
halogen and/or nitro; and among the protected groups, in particular lower 
aikoxycarborrytanttno, such as tert-butoxycarbonytarrtino, phenyWower 
alkoxycarbonytammo, such as 4-merhoxybenzyk)xycarbonyiamino, and 9-fluorenyl- 
methoxycarbonylamino. Preferred groups of the formula Z-C(=W). in which Z is a group of 
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the formula RHRaJN- are carbamoyl, N-methyt-carbamoyt , N-(<B-amino-iower alkyl}- 
carbamoyf, N-(a*amino-acyf)-caffoarTK)yi f N-phenyl-carbamoyl, N-methytsulfonyl-carfaamoyt 
and corresponding radicaJg in which W is not oxygen but sulfur or imino, such as amidino, 
NHnethyl-amid^o 

[CH^H-C<=:NHH. r^m€thyl-thjocart>aT»yl [CHrNH-C(=S)H <* N-<ahaniineHow&r aJkyf)- 
thiocarbamoyl. For example, a radical of the formula -NfR^Rs in which FU is hydrogen and 
R 5 is am kino is guanidrno |HjN-C(sNH)-NrH 

Unless stated otherwise, aromatic carbocyclic and heterocyclic hydrocarbyl radicals above 
and below can be substituted once or more than once, for example twice or three times, in 
particular by C,-C*a*yi d-Ctafcoxy, halogen, rutro, trifluoromethyl and furthermore 
carboxyl, C rC«a I koxycarbonyi , methylenedtaxy, and/or cyano. Reduced descriptions of 
substituents given above and below are to be regarded as preferences. 

Preferred compounds of the formula I accortfing to the invention are. for example, those in 
which hydrocarbyl R° has the following preferred meanings of an acyclic hydrocarbyl: a 
Cf-Caafcyl, a CrCatydroxyalkyl, the hydroxy! group of which is in any position other than 
the 1 position, preferably in the 2 position, a cyanc-fCi-Ca&Hlcyl, the cyano group in which 
is preferably in the 1 or to position, or a carboxy-[Qi-Cao}nalkyt, the carboxyl group of which is 
preferably in the 1 or <o position and can be present in the free form or also in salt form, or 
as a d-C«al<yt ester (d^«al koxycarbonyi) or benzylester (benzyfoxycarbonyi), and a 
CrCaalkenyl, the free valency of which is not on the same C atom as the double bond, all 
the radicals mentioned, excluding those having the GrCsaftyt base structure, containing a 
Knear (unbranched) alkyt chain; and furthermore also a linear {mono-, di- to haxa)-oxoaflcyi 
having 4-20 chain members, m which one or more of the C atoms, from C-3 on, of a linear 
Crdoalkyf is replaced by oxygen atoms, which are separated from one another by at least 
2 C atoms and are preferably in positions 3, 6, 9, 12, 15 and 18. 

Preferred compounds of the formula I according to toe invention are also those in which 
hydrocarbyl R° has the foBowing preferred meanings of a carbocyclic or heterocyclic and 
also carbocydrc^ycic or heterocydic-acydic hydrocarbyl: a bicyclic or preferably 
monocycfic aryl. in particular phenyl, and furthermore naphthyl. which can carry one or more 
of the following substituents: halogen atoms, in particular fluorine, chlorine and bromine, 
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Ci-C4alkyt radicals, in particular methyl, C^-C^aUtoxy groups, in particular methoxy. 
methyienedioxy, ratro groups and/or carboxyi groups, which can be free or present in a salt 
form or as Ci-C 4 alkyl esters, in particular methoxycarbonyl or ethoxycarbonyl Preferably, 
the aryl radicals carry not more than 2 eubstrtuents, in particular those of the same type, or 
only a single substituent; in particular, they are unsubsttuted. Preferred heterocyclic 
hydrocarbyl (heterocydyl) is, lor example, that which is analogous to the aryl radicals 
preferred above and, instead of one or 2 C atoms, contains in each case a hetercatom, in 
particular nitrogen, such as 2 pyridyl or quinch/t or quinazolyi, where the free vatency is 
located on a C atom, and can also be substituted accordingly. Preferred carbocyclic-acycfic 
and heterocycfc-acydic hydrocarbyl radicals are those in which two or three, but preferably 
onfy one, of the cyclic radicals defined above, preferably the unsubstituted radical, is carried 
by a C,-Caicyt f al preferably being located on one C atom, prelerabfy the terminal C atom; 
unsubstituted benzyl is most preferred. 

Particularly preferred compounds of the formula I are those in which R° is CrCraJkyl, in 
particular Ci-C^aUcyl. hytf oxy-CrC*alkyl, in particular hydroxy-CrC 14 alkyt, cyano-C,- 
CTattcyl, in particular cyano-Ct-C^allcyf, carboxy-C-CTalkyl, m particular carboxy-C r C 4 alkyl t 
C,^7alkoxy-carbonyl-Ci^7elkyl, in particular C,<^koxy<art>onyJX 1 Aalkyt benzytoxy- 
carbonyKVGtflkyl, in particular benzyloxycarbOTyWD^^kyl, CyCTalkenyl, phenyl, 
naphthyl, pyridyt, quinotyl, or quinazolyl, or phenyhC-CTaikyl, in particular pherryl-C-Cjallcyl, 
it also being possible for the particular aromatic radicals furthermore to be substituted by C,- 
Craftyl, in particular Ci-C 4 aiky(, C f -C*ikoxy, in particular C 1 -C 4 aflcoxy i halogen, nitro, 
trifluoromethyl or furthermore carboxyt, Ct-C 4 aflcoxy-carbonyi 1 methyienecfioxy and/or cyano, 
the hydroxy! group in the correspondingly substituted aftcyl radical being located, in 
particular, in the 2 position and the cyano, carboxyl, alkoxycarbonyl. benzytoxy-carbonyl or 
phenyl group in the correspondingly substituted alkyt radical being located, in particular, in 
the 1 or © position. 

Particularly preferred compounds of the formula I are those In which R° is d-daikyl, such 
as methyl or ethyl, hydroxy-CVC^kyl, such as 2-hydroxy-propyt T -hexyl, -ctecyi or -tetra- 
decyi, cyano-C^alkyi, such as 2-cyano-ethyl, carboxyC-C^alkyl, such as carboxymethyl, 
C,^lkoxycarbony^C t -C4alkyl, such as methoxycarbonyt-rnethyl or -ethyl, C 3 -Cralkenyl, 
such as allyl, or phenyl, the hydroxy! group in the correspondingly substituted alkyt 
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preferabty being located in the 2 position and the cyano, carboxyt or alkoxycarbonyt group 
being located, in particular, in the 1 or o position. 

A substituted aliphatic hydrocarbon racfcal R* or Ffe having not more than 29 C atoms is a 
substituted allcyl or in each case mono- of polyunsaturated alkenyfl or aJkyrryl radical having 
in each case not more than 29 C atoms, i.e^subj ^^ or Cr 

Cnattcynyl radical. As a rule, these radHalsJnd^^^^j^Sj^s, have not more than 
i», tn particular not more than \'<L ano especialry not more man 10, C atoms. Sjrtatte 
substrtuents are also cyclic radicals, so that R< and Rs in each case can also be carbocycfic- 
aiphahc radicals or heterocyclio-atrphatic radicals having in each case not more than 29 C 
atoms. The substituted aliphatic hydrocarbon radical, such as, preferably, ethyl or rvpropyl 
radical, can carry one or more identical or different rarJcals. Depending on the nature of the 
substituents, these can be attached via a single or multiple bond or finked in spko form. 
Preferred substituents are halogen, such as chlorine, fluorine, bromine or fcxfine, amino, 
lower aikyiarrano, oamino-lowar alkylamino, lower alkanoytarnino, aroylamino, such as, in 
particular, benzoylamno, hydroxytamino, hydraxy famn o, lower alkoocy-amino, arytoxyarmno, 
such as, in parSariar, phenyloxyarnino, amtno«cytiahexyl-ajiifno-, aniino-prienykamino-, 
rarbarrrcyt-amino (ureido, •f*+C(=0)-NH 2 ) f (N-iower alkyl-cafbaJTK)yO-amino (-NH-C{=0)- 
NH-tower afkyf), {N-[<D-ammo-lower allcylKarbamoylHmino <-NH-C{=0)-NH-lower alkyt- 
NHa), {N-phenyl<»rbajTK>yl)-amino ( NH-C(=0)-NH-phenyl), trrio, lower alkyttfiio. such as 
methytthio, thiocarbamoyl <-C<==S)-NH 2 ) r thkxiretdo (-NH-q^SJ-NHa), N-lower alkyl- 
thioureido (-NH-C(«»S>-NH-lower alkyi), N-ptenyl-trwxjreido (-I^C(=S)-hJH-phBnyi), 
guanidino, N-lower alkyl-guanidino, carboxyt, lower a&oxycarbonyl, arytoxycarbonyl, such 
as, in particular, phenytoxycarbonyt, benzyloxycarbonyl, hydroxylarranocarbonyl, aminoacyf- 
arrino, carbamoyl, amldlno (-C(=NH]-NH2), cyano, hydroxy*, lower aBcoxy T arytoxy, such as, 
in particuJar, phenytoxy, arrarrocartortykay (-O-CfssOj-NH^), oxo, arrttnosuifonyl and lower 
altcyfsufforwl-amino. 

Aminoacyl as part of the abovementtoned ajninoacyl-arrmio substituent of an aliphatic 
hydrocarbon radical FL or Rs is, in particular, the Otemwnal radical of an amino acid, such 
as an a-*mtoo acid, for example one of the nature By occurring a-amino acids, in particular 
one of the 20 essential a-emmo acids which regularly occur in proteins, Le. gyctne, alanine, 
phenylalanine, proline, valine, leucine, isoleucine, serine, threonine, cysteine, methionine, 



WO 97/16452 



PCT/EP96/04573 



-12- 

tyrosine, tryptophan, arginine, histidine, lysine, glutamic acid, glutamine, aspartic add and 
asparagine, and in addition phenylglyeine. Ammoacyi is preferably amtno-iower alkanoyl, 
which is unsubstituted or substitLled by amino, phenyl, hydroxyphenyl, hydroxyl, marcapto, 
methylene, indol-3-yl. carbamoyl, carboxyl, guankfino or iirtdazoh/l. 

Preferred substituted aliphatic hydrocarbon radicals Rior R$ without cydic substiluents are, 
for example, 2-carbamoyl- 1 -carboxy-eth- 1 -yl , 3^jr»-2-hydroxy-prQf>-1-yi, 3^mino-prop-1- 
yl, C «unino 2,2 cfimcuyyt pro^-l-yl, S-amir^-oxo-fwop-l-yl, 3^mino-1-carbaxHXop-1-yl f 
a-amino-3^rtx>xyi5rop-1 -yl, 1 J^kautamoyl^ethyl, 2-cajbamoyj-eth-1^yl, 3-amino-1 t 3^di- 
hyAoxylimino-prop-1-yl, 2-catbamoyi-1 4iydroxyfimino-eth-1-yl ( 1 -hydroxyiimino-2- 
thtocarbamoyi-eth-1-yj, 3-amino-3-hydraxy8mi^ 3-arntno-penM-yl, 
1-arrono-pent-3-yl, 1 -amkfino-1 Katbamoyl-methyt, 4-arrtino-1 ,1 , 1 ^.S.S.S^eptafluoro-pent^- 
yl, 3-amino-1,3-dicarboxy-prcp-1-yl, 2-<^amoyl-1-ethoxycarbonyl-eth-1 -yl, 2-anwio-1 J2- 
cfithio-eth-1-y!, 2-amino-1,2-dfoxo-eth-1-yl, 2-araino-2-methy»-piop-1-yl l t-amino-2-methyl- 
prop-2-yl, 2-amino-prop-1-yl, 1 -amino? rop-2-yl, 2-amino-eth-1-yi, 2-amino-2H»iboxy-eth-V 
yl 2-amin>1«carfooxy-eth-1-y1, carbamoyl-methyl, 1 -caibanKyt-3^thyHxit-1 -yt, 2-amrno- 
1,2-dtearbojcY-eth-l-yl, 1 <arbarnoytn3-n^thytth^rop-1-yl, lKanbomoyl-2-rnethyl-prop-1-yl ( 
1-caibamoyl-eth-l-yl, l^artamoyM-cyano^ethyt, 1^rbanv>yl-3<arboxy*fluoro-prop-1- 
yl, iH^anrrcyt^^arboxy-^l^^-*^ 1-amino-4-carboxy-but-2-yl f 

1- cart)amoyl^iiiianidirio-but*1-yl t 1 -cart)amoyl-5-amino-pent-1 -yl, 1 -carbamoyl 2-hyAoxy- 
prop-1-yt, 1 -carbamoyl-2-methyH)uM -yl, 1-carbamoyl-2-hydroxy-eth-t-yl, 1,3*jicarbamoy|. 
prop-1-yl, 2-amino-buM -yl, 1-amino-but-2-yt t l-carbamoyi-pent-1-yl, 1-caibamoyl-but-1-yi, 

2- hydroxy-ethyl, 3 hydroxy-prop-1 -yl, 2-hydroxy-prop-1 -yl, 2-hydroxymethyl-prop-2-yl. 

1 -hydroxy-but-2-yl, 1 ,3-dihydroxy-prop-2-yl, 2-cyano-ethyl, 2-macaptt^ethyl, 3-amino-2- 
hydroxy-prop-1-yl, 2-(N-methy»-aminohethyl, 2-(2-amino-ethyl-ainino)-ethyl ( 2-guankfino- 
ethyl and 2^acetyfamino-ethyi. 

A carbocycfic-aliphatjc radical FU or R s can be substituted both in the carbocyciic and in the 
aliphatic moiety and is. for example, a cycfoaliprwtic-atiphafc radical, for example 
cydoalkyWower alkyt or -tower afoenyl, for example a methyl, 1- or 2-ethyi, 1- or 2-vinyf, 1 
2- or 3-propyl or a«yl substituted by one of the cycloaikyl radicals mentioned above or 
below, those substituted at the end of the linear chain being preferred, or an aromatk> 
afiphatic radical. Preferred carbocyclic-aliphatk: radicals R< or R 9 are, tor example, benzyl, 
2-phenyi-ethyl, 2-amino-benzyl, 3-aminomethyl-benzyl, (l^ydroxy-cyctohex-l-yi)-methyl, (2- 
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amino^.S.S^rimethyl-cydopentyll-^thyl, 1 -[N-(1 <art»xy-2i>henyJ-ethyl)-cart>amoyll-2- 
carbamoyl-eth-1-yl, 1-carbamoyM-phenyl-methyf, 1 <art»WT>oyl-2^4^raxyi)h8nyl)-«th-1 - 
yl, 1<artemoyi-2-pheny*-eth-1-yl 2-amino-1 ,2-diphenyl-eth-l-yl, 2-benzytoxycarbonyM - 
carbamoyt-eth-Vyl, 3-benzyloxycartoonyt- 1 -carbamoyt-prop- 1 -yi, 1 -adamantyi-2*amirio -p rop- 

1- yl and VadamantyM-amino-prop-2-yl. 

A heterocydio-aliphatic radical FU or R 5 can be substituted both in the heterocyclic and in 
the emphatic mcicty. Preferred heterocyclic- afiphatfc radicals FU or rfc are, for example, 
(2-furyl)-me*hyl ( (2-tetrahydrofuryt)-me1hyJ, 2-pyr1d-2-y1 -ethyl, 2-pipefkfino-athyt, 

2- (morphdin-4-yt)-ethyi 1 2-(34rKWytH>thyt, 2^4nrnidazdyf>ethyl t 1 <arbamoyt-2-(^indolyl)- 
eth-1-yl, 1 -cart)aiTK)yl-2-lmkia2oM-yl-ettvl -yl t 1-cart>arrioy»-2-lridok^yi^tfv1-yl, 
3^rainethyl-oxetan-3-ylHnethyl and Hac^xy^rTTO)-H4-amirto-2-ox8-1 ,3-diazDi-5-yl)- 
methyt. 

Acarbocydlc radical R< or R 5 having not more than 29 C atoms is such an una^stftuted or 
substituted hydrocarbon radical, i.e. such a cydoafipbatic or aromatic radical. A carbocydic 
hydrocarbon radical is, in particular, a mono-, bi- or polycyciic cydoafcyl, cydoa&enyl or 
cycloalcacfienyt racfical, or a corresponding aryl radical. Radicals having not more than 14, in 
particular 12. ring carbon atoms and 3- to 8-, preferably 5- to 7-, in particular 6-membered 
rings are preferred, it also being possbie for them to carry one or more, for example two, 
acydic radicals, for example those mentioned above, and in particular the lower alkyl 
radicals, or further carbocydic radicals. 

Cydoalkyi represented by the radicals R< or R 5 contains, in particular, 3 not more than and 
inducing 10 C atoms and is, for example, cyriopropyi, cydobutyl, cydopentyl, cydohaxyl, 
cydoheptyi and cyclooctyt, as well as Mcycto[2.2.2)octyl, 2-bicyd 0(2-2.1 ]hepty1 and 
adamantyt, which can also be substituted by 1, 2 or more, for example lower, afcyl racfcals, 
in particular methyl radicals; cyctoalkenyl is, lor example, one of the monocyefc cydoalkyt 
radteats already mentioned which carries a double bond in the 1, 2 or 3 position. 

An aryl radical represented by the radicals R4 or R 5 is, in particular, a phenyl, furthermore a 
naphthyt, such as 1- or 2-naphthyl, a btphenytyl, such as, in particular, 4-btphenytyl, and 
moreover also an anthry!, fiuorenyl or azuferryl racfeal, and their aromatic analogues with 
one or more saturated rings. Preferred aryMower alkyl and -lower alkenyt radicals are. for 
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example, phenyUower aOcyl or phenyl-tower aHcenyl with a terminal phenyl radical, such as. 
for example, benzyl, phenethyl, 1- f 2-or 3-phenyl-propyl f dipbenytmethyl (benzhydryl), trilyl 
and onnamyi, and furthermore also 1 - or 2-naphthylmethyi. Aryl radicals which carry acyclic 
radicals, such as lower alkyl, are, in particular, o~, m- and r>toryl and xyryt racicals with 
methyl radicals in various sites. 

Preferred carbocydic radicals R» or R* are, for example, amino-phenyl, such as 2-amino- 
pherryt ^amino-phenyl and 4-amfrw-pheny!, cydohexft 4-methyl-cydchcxy!, amine- 
cydohaxyi, such as 2^nr>cydohex-1-yl f 3^rTtino-cydohex-1 -yl and 4-amno-cyctohex-1- 
ft hydroxy-cydohexyl, for example 2-hydroxy-cydohexyl and 4+ydroxy-cyctohexyl, 
1<hydroxymrthyl)-cyc»opent-1 -yl, 2^amirK^triyt-3 1 3>trirr^^ 1 -yi, adamant-1- 

yl f 3^mirto-adafnantan-1-yt, 2-carbarrx>yl*icyd(t2^ 2-carbamoy»- 
cydohex-1-yl and 9-amlr*>-$pirof4,4]non-1-yL 

Heterocydlc radicate FUorRs having not more than 20 C atoms and not more than 9 
heteroatoms are preferably bonded via one of their ring carbon atoms and are, in particular, 
monocyclic, but also bi- or polycydic, aza-, thia- t oxa- t thmza-, oxaza , cfaza-, treza- or 
tetrazacydte radicals of aromatic character, and corresponring party or. In particular, 
completely saturated heterocyclic radicals of this type, it being possible for such radicals, 
where appropriate, lor example See the abovementioned carbocyclic or aryl radicals, to 
carry further acyclic, carbocydic or heterocydic radicate and/or to be mono-, di- or 
polysubstjtuted by functional groups. In particular, they are unsi&stituted or substituted 
monocyte radicals with one nitrogen, oxygen or sutfur atom, such as 2-eziridinyl, and in 
particular aromatic radicals of this type, such as pyrryl for example 2-pyrryl or 3-pyrryl, 
pyridyi, for example 2-, 3- or 4-pyndyl, and furthermore ttwenyl, for example 2- or 3-thienyl, 
or furyt, for example 2-furyl; analogous bicycttc radicals with one nitrogen, oxygen or sulfur 
atom are. for example, indolyl, such as 2- or 3-indoryt. quinolyl, such as 2- or 4-qufnolyt, 
isoqwnolyl, such as 3- or 5-isoquinoiyl, benzofuranyl, such as 2-benzofuranyl, chromenyl, 
such as 3-chromenyl, or benzothienyt, such as 2- or 3-benzotWenyi; preferred monocyefc 
and bicydic radcaJs with more than one heteroatom are, for example, imtdazofyf, such as 2- 
irnidazoryl, pyrimkftiyl, such as 2- or 4-pyrirntdinyt, oxazoryl, such as 2-oxazolyt, isoxazolyl, 
such as 3-isoxazolyt, or thJazotyl, such as 2-thiazoryi, or benzimidazolyl f such as 2- 
benzimidazolyl, bertzoxazolyl, such as 2-benzoxazolyl, or qiinazolyi, such as 2-quinazotinyi. 
Also suited are corresponding partly or, in particular, completely saturated analogous 
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racfccals. such as 2-tetrahydrofuryl, 4-tetrahydrafuryl, 2- or 3-pyrroJkJyl, 2-, 3% or 4-p<pertdyl, 
and also 2- or 3-morphoiinyt, 2- or 3-fhtomorphdrnyl t 2-piperacrinyl and N.N'-bis-tower alkyt- 
2-pipera2inyl radicals. These radicals can also carry one or more acydic, carbocycftc or 
heterocyclic rax&caks, in particular those mentioned above. 

A heterocyclic radical R4 or R 5 can be substituted by one, two or more identical or drfferent 
substttuents (functional groups); the foSowing substttuents are particularly suitable: free, 
Verified and cstcrtfisd hydroxy! groups; mercaptc snd lower afkytthin and sub&ifotad and 
unsubstrtuted phenytthio groups; halogen atoms, such as chlorine and fluorine, but also 
bromine and tocfine; oxo groups, which are fen the form of formyf (i.e. aldehydo) and keto 
groups, and also corresponding aoetals or ketals; azido and nitro groups; primary, 
secondary and, preferably, tertiary amino gnosis, primary or secondary amino groups, 
acyfamino groups and dacytamino groups protected by conventional protective groups, and 
unmodified or functionally mocflfied suifo groups, such as sutfemoyl groups or sulfo groups 
present in salt form. All these functional groups should not be on the C atom from which the 
free valency comes, and they are preferably separated from it by 2 or even more C atoms. 
The heterocyclic radical can afso carry free and functional ry modified carboxy! groups, such 
as carboxyl groups present in salt form or esterified carboxyl groups, carbamoyl, ureklo or 
guaniefno groups, which may or may not canry one or two hydrocarbon radicals, and cyano 
groups. 

Preferred heterocyclic radicals R4 or R5 are, tor example, 5-arnino-2-oxa-1 ,3-diazoW-yi, 
4-arnmo-thien*3-y!, 3^rbamoy1-5^3-{2 A<*chto^ ,2-tWazol- 
4-yi, 3<arbaiTOyl^3-f4-trifluor^ 4-amino-2- 
(4-catboxy~bufyl)-tetrar^othio^ 3^minch2-(4<artoxy^uty1Hetr^^ 
4-yt p [1 ^.SJoxadtazotot^^te^mirKHTyrazB^S-yl), 2^ , ^ac»tyl-3^irK>-thierK42 f a^]thk>- 
phen-4*-yl and S-^re^S'^ipivatoyl-thier^ 

A substituted or unsubstrtuted alkyiene or alkenyiene radical having in each case not more 
than 15 C atoms, In which t-3 C atoms can be replaced by oxygen, sulfur or nitrogen, which 
is represented by R< and R 5 together, is branched or ^branched and preferably has not 
more than 10 C atoms, not including the C atoms present in any sUbstituents. Substttuents 
are, tor example, those mentioned above for substituted alphatic hydrocarbon radicals R*. 
The substttuents can be either on a C atom or on oxygen, sulfur or, in particular, nitrogen. 
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Preferred radicals are, for example, 1,2-ethyiens. propane-1 ,3<6yl, butane-1 ,4-dyt, 
pentane-1,5-diyl, ^3^rnirKhpropionyl>-3-a2ai)ente^ 2*amino-butane-1,4-dryl f 
1^mint)methyHxjtare-1,4-diyt ( 1 4iydroxymeth>4-butane~ 1 ,4-dryl, 3-hydroxy-peritanfl-1 ( 5- 
diyl, 1 -hydroxy-hexane-1 ,&-diyi. 3-(2^amrno-ethyl)i>entane-1 r 5Kfiyt, 3-azai>entane-1,5<*yl {- 
CH^HrNH-CHrCHr), 3-aza-2.4-dimethyl-penlane-1 ,5-diyl (^Hz-CHfCHsJ-NH-CHtCHah 
CHr). ^amino^za-pemane-t T 5^iyt (-CHrCHrNINHJ-CHrCrV). 1-aza-pflntane-1 # 5-<«yf ( 
1 -aza-1 ^oluyterrarx>carbanyH^ ,5-diyl, 1 -aza- 1 Mrmrthytam JrKMhk^^ 
r,5-*/! ( 1 -an 1 (tert fc'Jtylamins carbcny!) pcrtane 1,5 3yi, 1 -aza-Hcydohexyiamino- 
carbonytHMntane-1,5-^, 3^a-1-hydroxy-^tane-3J-dryf, 3-a2a-1<yaix>-heptane-3 t 7- 
<fiyi. 1^no-3-aza4ieptane-3,7-dryi 1 3-(2-am ino-e1hyi)-3-azai>enmne-1 ,5-diyl (-CHrCHr 
Nf-CHj-CHrNr^J-CHrCrV), 1 -cartemoyi-butane- 1 ,4-dryJ, 2-fbnriylarnlno-pamane-1 ,4-cfiyj, 
2-aza-tutadiene-l r 4-dtyt (-CH=CH-N=CH-), 2-aza^hydroxymethy»-^^ ,4-dryl 
{-CH==qCH20HH*=CH-)i 2-AzaM-hydroxy-1-{4-m^ 
HCH*>rNK^QH>^^ or a radical of the formula 



m which the two terminal bonds of the aikylene chain are tree valencies. 

Salts ol compounds of formula I are, in particular, acid addition salts with organic or 
inorganic acids, in particular the pharmaceutical^ acceptable, non-toxic salts. Suitable 
inorganic acids are, for example, carbonic acid (preferably in the form of carbonates or 
bicarbonates); hydrohalic adds, audi as hydrochloric acid; sulfuric acid; or phosphoric acid. 
Suitable organic acids are, tor example, carboxylic, phosphoric, sulfonic or suifonamic 
acids, for example acetic acid, propionic add, octanoic acid, decanoic acid, dodecanoic 
add, gfrcolic acid, lactic acid, 24>ydroxybutyric add, gluconic add, glucose monocarboxylic 
add, fumaric add, succinic acid, adtp<c acid, pimelic add, suberic add, azelaic acid, malic 
acid, tartaric add, citric acid, giucaric acid, galactaric acid; amino acids, such as glutamic 
add, aspartic add, N-methyfgrycme, acetytaminoacetic acid, N-acetylasparagine or N- 
acetyl-cysteine, pyruvic add, acetoacetic acid, phosphoserine, 2- or 3-glyceropho^>horic 
acid, grucose-6-phosphoric acid, glucose-1 phosphoric acid, fructose- 1 ,5-bisphosphoric 
add, malete acid, hydroxymaleic add, methytrnaleic add, cydohaxanecarboxylic acid, 
adamantanecarboxylic acid, benzoic add, salicylic acid, 1- or S4iydroxynaphthyl-2- 
carboxylic add, 3,4,5-trimethoxybenzdc add, 2-phenoxybenzoic add, 2-acetoxybenzoic 
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add, 4-aminosalicylic acid, phthalic acid, phenylacetic acid, mandelic acid, cinnamic acid, 
nicotinic add, tsonicotinic acid, glucuronic acid, galacturorac add, methane- or 
ethanesulfonic acid, 2-hydroxyethanesulfonic acid, ethane 1 ,2-disutfonic add, 
benzenesulfonic acid, 2-naphthalenesuKonic acid, 1 ,54ttphthalenedisutfonic add, 2-, 3- or 
4-methylbenzene-sulfonic acid, methytsuffuric acid, athytsutfuric acid, dodecytsutfuric acid, 
N-cydohexyt-sUttarnic acid, N-methyh N-ethyl- or N-propytsutfamic acid, or otwr organic 
protoroc acids, such as ascorbic acid 

Compounds of the formula I which carry at least one free carboxyl group can form mar 
salts or metal or ammonium salts, such as alkali metal or attains earth metal satis, for 
example sodium, potassium, magnesium or oaldum salts or ammonium salts with ammonia 
or suitable organic amines, such as tertiary monoamines, for example triethytamm or tri(2- 
hydro*yetiiyi)-amine, or heterocyclic bases, for example N-ethyi-ptperidine or f^W-di methyl- 
piperaane. 

Pharmaceutical^ unsuitable salts, for example picrates or perch] orates, can also be used 
for isolation or purification. Only the non-toxic salts which are pharmaceuticaBy acceptable 
(al the appropriate doses) are used therapeuticaBy, and are therefore preferred. 

As a result of the close relationship between the novel compounds in free form and Hi the 
form of their salts, inducing also those salts which can be used as intermediates, for 
example during purification of the novel compounds or for their identification, where 
appropriate the tree compounds above and below are to be understood appropriately and 
expe<fientty as also meaning the corresponcfing salts. 

The compounds of the formida I have valuable pharmacologically useful properties. In 
particular, they display specific inhibiting actions which are of pharmacological interest. 

The compounds of the formula I and their phannaceutically acceptable salts inhibit the 
enzyme p34 ""/cydn B 0 * 13 Kinase. In addition to other <xfc2-reteted kinases, this kinase 
controls certain phases during cell division, in particular the transition from the phase into 
the S phase, and in particular the transition from the phase into the M phase. 
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The cycle erf a eukaryotic cell comprises, in chronological sequence, the interphase and the 
M phase. The interphase is accompanied by an enlargement of the cefl. It in him comprises, 
in chronological sequence, the G, phase, foe S phase and the phase. In the G, phase 
(6 = "gap*, i.e. interspace), btosynthetic processes proceed in the cell. In the S phase 
(synthesis phase), the DMA repicates. The ceil then enters the G 2 phase, which ends wtth 
the start of mitosis. 

The M phase irs Km comprises, in chronological sequence, division of the celt nucleus 
(mitosis) and christen of the cytoplasm (cytokinesis). 

The abovementioned Inhibition of the enzyme p34 cd */cyc«n B°* 13 kinase can be 
demonstrated by the following experiment 

Starts oocytes are induced into the M phase with 10 jxM l-methy^edenrns, frozen in liquid 
nitrogen and stored at -80°C. The ooctyes are homogenized and centrifuged, as described 
in D. Arm el aL, Cell gfi, 371-378 (1988) and V, Rialet und L Me«er, Anticancer Res. 11, 
1581-1590 (1991), as required. For purification of the p34 cdc2 /cydh B 0 * 13 kinase, the 
supernatant of the oocytes is introduced onto p9 DCSB * Sepharose grains produced from 
recombinant human protein paF***, as described in L Azzi et al., Eur. J. Biochem. 203 . 
353-360 (1992). After 30 minutes at 4°C under constant rotation, the grams are washed 
thoroughly and the active p34°^/bycfin B^ 13 kinase is ehrted with free protein p9 CK8te (3 
mg/ml). The kinase eluted is tested as described in L Meijer et al., EMBO J. g, 2275-2282 
(1989) and EMBO J. 1& 1545-1554 (1991), using histone HI as the substrate. In this test, 
the compounds of the formula I and their pharmaceutical^ acceptable salts have an 
inhibiting concentration \C» [umol/WreJ of 0.0005 to 4, usuafty of 0.001 to 3. 

On the basis of this finding, ft can be expected that the compounds of the formula I and 
their pharmaceutical acceptable salts can be used for treatment of hyperproliferative 
diseases, such as tumours and psoriasis 

As can already be expected on the basis of the Inhibiting action on the enzyme p34 cdc2 /cyc- 
lin B"* 13 kinase described above, frie compounds of the formula I and their 
pharmaceutical acceptable salts have antiproliferative properties which can be 
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demonstrated directly in another test as follows: here, the inrubrting action of the 
compounds of the formtia I on the growth of human T24 bladder carcinoma ceils is 
determined. These celts are incubated in "Eagle's minimal essential medium", ©which 5% 
(v/v) of foetal calf serum is added, in a humidified Incubator at 37°C and 5 percent by 
volume C0 2 in air. The carcinoma cells (1000-1500) are seeded into 86-weH mkcrotitre 
plates and incubated overnight under the abovementtoned conditions. The test substance is 
added in serial dilutions on day 1. The plates are incubated under the abovementbned 
ccriditk>4 k» Z days. Daring ttiio period oJ tirne, tlie contioi ca\la(*t& pass tiifou^ at teasl 4 
cell divisions. After the incubation, the cells are fixed witi 3.3% (W/V) aqueous 
ghrtaraWehyde solution, washed with water and stained with 0.06% {wetght/voiume) 
aqueous methylene blue solution. After washing, the dye is eluted with 3% (W/V) aqueous 
hytfrocWoric acid. Thereafter, the optical density (00) per well, which is directly proportional 
to the cell count, is measured with a photometer (Titertek multiskan) at 665 nm. The ICu 
values are calculated with a computer system using the formula 

°0 66S(Tctt) mines OD ^(Initial) 

. x ioa 

OD ^(Control) minus OD fag(bufol) 

The ICso values are defined as that concentration of active compound at which the ntmber 
of ceBs per well at the end of the incubation period is only 50% of the ceil count in tie 
control cultures. The ICso values determmed in this way are about 0. 1 to 30 pmoJ/litre for the 
compounds of the formula I and their pharmaceutical^ acceptable salts. 

The antfoumourai action of the compounds of the formula I can also be demonstrated in 
vivo: 

to determine the antitumoural action, female Balb/c naked mice with subcutaneousry 
transplanted human bladder tumours T24 are used. On day 0, about 25 mg of a solid 
tumour is pushed under the skin on the left flank of the animals under peroral Forene 
anaesthesia and the small incision wound is closed by means of wound damps. On day 6 
after the transplant, the mice are divided randomly Into groups of 6 animals and treatment is 
started. The treatment is carried out for 15 days with a single dafly peroral or intraperitoneal 
administration of a compound of the formula I in <fi methyl siifoxide/Tween 80/sodiurn 
chloride solution in the various doses. Twice a week, the tumours are measured with a slide 
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gauge and the tumour volume is calculated. In this test, peroral or intraperitoneal 
administration of a compound of the formula I or o1 a pharmaceutical^ acceptable salt 
thereof causes a significant reduction In the average tumour volume compared with the 
untreated control animate. 

Preferred compounds of the formula I are those in which 
q is 1-5, 

Fit * halogen, lower alfcyl* hydroxy! « iow* aikanoyioxy, lower alkoxy which is 
unsubstituted or sii>strtuted by hydroxy!, lower afeoxy or carboxyl; a radcaJ of the formula 
-OC-CHrCHrOVRfl, in which t Is 2-5 and R, ia hydrogen or lower alkyi; carboxyL tower 
afcoxycarbonyl, ptpemz^1-yl-cafbony1 or carbamoyl; N-tower aftyl-carbamoyl, which is 
unsubstituted or atetituted by hydroxy! or amino in the tower aflcyl moiety; N.N-<fi-tower 
attcyl-carbamoyl, cyano, nttro/amino, lower altanoylamino, tower alkytmino, N,N<Mower 
afcytamino, amlnosuffonyl or trtfiuoromelhyt where, if more man one racfcal R is present In 
the molecule, these can be ktentfcal to or different from one another, 
Rt is hydrogen, carbamoyl or N-lower alkyl-carbamoyl, 
mandnareeachOorl,whera mteOifnis1 andmisl KnisO, 
Ra is lower aikyl or phenyl which are ^substituted or in each case substituted by hydroxy!, 
lower afcoxy, amino, bwer alkylamino or N,N-dMower afcyi amino, and 
a) R* is hydrogen, amino, phenytammo, lower aBcylarrano, hydroxy!, phenoxy, lower alkoxy; 
an acyf radical of the part formula Z-C(=Wh in which W is oxygen, sulfur or imino and 2 is 
hydrogen, hydrocarbyl R°, hydrocarfcytoxy R°-0- or an amino group ol the formula ft^N-, 
in which R° in each case Is d-C^aflcyi, hydroxy-CrCMalkyt, cyano-C,-C 4 atkyl. cartooxy-C r 
C4alkyl, CrC«alliaxycarbon^ CVC^a/keny! or phenyl and H? and R* 

independently of one another are each hydrogen, lower alcyl 1 cu-aminofower akyl, lower 
alkyteuttonyl or phenyl; 

an afiphafc hydrocarbon radical having not more than 29 C atoms, which is substituted by 
halogen, amino, lower alkylamino, oo-amino-lower alkylamino, lower alkanoytemino, 
benzoyiamino, hydroxytamino, hydraxylimino, lower atoxy-amfno, phenytaxyamino, amino- 
cyctohexyl-ammo-, amino-phenyl-amino-, carbamoyl*amino r (N-loweraikyi-carbamoyl)- 
amino. (N^arrano-lower alkyl^rbamoyl^amino, {N-phenyt^arbamoy1)-amino f Mo, lower 
alkytthlo, thiocarbamoyl, thioureido. N-tower alkyf-thiouretdo. N-phenyl-thioureido, guanidino, 
N-lower alkyt-guanidino, carboxyl, lower aikoxycarbonyl, phenytoxycarbonyt, benzytoxycar- 
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bonyl. hydroxyteminooartx^yl, cartiamoyt, amidaio, cyano, hydroxy!, lower aikoxy, phenyl- 
oxy, aminocarbonyl-oxy, oxo, aminosulfonyl. lower atkytsutfonyt-amino, glycylamino, alanyl- 
amino, phenyl alaaiytemino, profytammo, valytamrno, leucyftamino, isoleucy* amino, 
serylamino, threonytamino, cysfceinylamino, methionytamino, tyrosylaniino, Iryptaphanyl- 
amino, arginylamino, festidytamirco, lysylamino, gJutamy4amino, giutarrinytamino, asparagyt- 
amino, asparaginyiamino or phenytglycytamino; 

benzyl, 2-pheny^ethyt, 3^amlnomethyi-benzyt f (1 4iydrcxy-cyclohex-1 -yt)-metiiyl, (2-amffio- 
^^^trimethyl-cycbpentyfi-methy:, 1-{N-{1 -carboAy-2-pJief ty^lh*yi)^f Uarnoyi]-2-caifaa- 
moy^eth-1-yl, 1-carbamoyi-l^enyt-methyj, 1 <*rbarncyl-2^4-hydroxy^nyf^^ 
lKarbanwyl-2-phenyl-eih-l-yt, 2*mino-1^-<fipheny|-eth-1-yl I 2-benzytoxycarbonyM -carta 
moykith-1-yl, 34>enzytoxycartx5nyM-<»rb^^ 1 -actemantyL2-anwo-prop-1 -yl , 

1 -adamantyH -amino-prop-2-yl, 

(2-furyl>- methyl, (2-totrahydrofuryl)-ni ethyl, 2-pyrkf-2-y»- ethyl, 2i>^eridino-ethyl, 2-{mofpho- 
lln-4-yl)-erhyl, 2^34ndolyfHahyl, 2^4-WdazolylHmyl, 1 -<5art>amayl-2-(H^ V)-«ttv1 -y*. 
1 K*rban^2^idazo!-4-yl-eth-1 -yl, 1 -cart)amoyl-2H rvjol-3-yl-eth-l -yl, 3-aminoniethyl- 
oxetan-^y^ne^yl, t -{acetoxy-imlnoM *(4-ammo-2»oxa-1 ,3<fiazol-5-yf)-methy! l 2-anwio- 
cyctohex-1-yl, 3-aminwyctehex-l-yl, 2^tnoroethyW,3^metn^-cy^^ 3- 
amino-adamantan-1-yt t 2-cart>amoyl'bicyclo{2^.1 Piepl-5«en-3-y1, 2-caibamoyl-cyck>hflx-l - 
yl, 9-amino-spiro[4.4]non-1-yl, 

5^amino-2-oxa-1 ,3-cBazoW-yf, 4-amino-tNen-a-yl, 3^ifcamoyl-5-(3^2 1 4KicNo^ 
oxo-prop-2-en-1 -yl)-1 ,2-thia2oU-yl, 3-<aub8iiK)yf-5-(344*ito 
ylH^-thiazoW-yl, 4*mirK>-2^4K»!lx^-buty 3^n)}^2^ 
cart>oxy-butyi)-tetrahyd^ [1^ r 5]oxadiazoM3,44)K^niinoi)yra2Hi-5-yl), 
2,5^cliacetyl-3~amlrHMhte^^ or 3^rw-2,5^plvalayMWenop,3^)]- 

thtophen-^-yl, and 

Rs Independent of is as defined above for R 4 , wtth the exception of hydrogen, or 
b) FL and Rs together are 1,2-etftytene, propane-1.3-(fiyl, butane-1,4-cfiy1, pentanfr-l^-diyl, 
3-(3naminoim>pkmyl)-3-8E^ 1 -Bmmomethyt-butane-1 ,4-dryt, 1-hydroxy- 

methyl-butane-1 ,4-<fiyl f 3^2^iw>^thytH»ntane-1 1 5-diyl t 3-aza-pentane-l ,SKfyi or 3-(2- 
amino-ethyf)-3-aza-pentane-1 ,5-diyl, and their salts. 

Compounds of the formula I which are also preferred are those in which 
q is 1-3 and 
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FU is hydrogen, 
and their salts. 

Compounds of the formula I which are also preferred are those in which 
qls1, 

Ri is chlorine which is in the 3 position, 
R? is hyctogen, 
misOand 
nts 1, 

Ra is ethyl and 

a) FU is hydrogen and 

Rs is amino, phenylamino, tower alkylamtno, hydroxyl, pbenoxy or lower alkoxy; an acyi 
rariicaJ of the part formula Z-C^Wh in which W is oxygen, suffur or imino and Z is 
hydrogen, hydrocarbyl R° r hydrocaibyioxy R°-0- or an amino group of the formula R?(R«)N% 
in which R° in each case is C-CaUqrf, hydroxy-CrCualkyl, cyano-C,-O l alkyl t carboxy-d- 
C4a*yl. C,^4flBcoxycart?onyl^rC^allcyl, CrCraBcenyl or phenyl and R 7 ami R t 
independently of one another are each hydrogen, lower alky!, o>*rreno-k)wer aBcyt, lower 
aHcylsulfonyl or phenyl; 

2-carba moyl- 1 -ca rboxy-eth -1-yf, 3-amho-2-hydroxy-prop-1-yl, 3-amino-prop-l-yl, 3-arrano- 
2,2-djmethyl-prop-l-y!, 3-amino-2-oxo-prop-1-yl, 3-amtno-t-carboxy-prop-1-yl, 3-amfto-3- 
carboxy-prop-1-yl, 1 jKftcaibarnoykTiettiyl. 2<arbamoyl-eth-1-y], 3^ino-1 ,3-di-hydroxyl- 
imino-prop-l-yl, 2-carbamoy!~1 -hyctoxylim^o-eth-1-yl, 14iydro«ylimino-2^hocarbarr)oyt-eth- 

1- yl, 3^anirK^34iydroxylim^1.tWo-prop-1-^ f 3-amino-pent-1-yl f l-amino-pent-3-yl, 

1 -amidino- 1 -carbanroyt-methyt, 4-amino-1 t 1 ( 1 ,3,5,5, 54ieptafliK>ro-pent-2-yl, S-amino-I.S- 
dlcarboxy-prop-Vyl, 2-carba moyl- 1 -ethoxycarbony^eth-1 -yl , 2-amino-1^-dl*lo-eth-1-yI ? 

2- amrno-1^-(ft)xo-eth-1-yt t 2-arrMno-2-methyl^pfop-1-yl l t-amino-2-methyl-prop-2-yl t 
2-aminoi)rop-1.yl l l-amino-prop-2-yl, 2-amirK>-eth-1-y1 f 2-arntno-2^rboxy^ttv1-yt, 2- 
amino-1-ca/hoxy-eth-1-yt, carbamoyknethyl, 1^arban^-3^thyHwM-yl, 2-amino-1,2- 
dkarboxy-eth-1-yj, 1 Karbamoyl-3^nethylftio^rop-1 -yt , t-caitamoyl-2-methyii)rop-1-yl, 
l-cartamoy^eth-1-yl, 1 -cartamoyM -cyano-methyl, 1-carbamoyl-3<arboxy^!!uoro^ 

yl, 1<aibarrwyt-2Karboxy-eth-l-y| ( 2-amino-4-cart»xy-but-1-yl p 1 -amino^carboxy-but^-yt, 
1-carbarnoyl^guan«firKMMjt-1-yl, 1^rt>amoyl-5-amino-perit-1-yl, 1 -carbamoyl-2-hydroxy- 
prop-1-yl, 1 -carbamoyl^-rnethyi^ut-l-yl, 1 -carbamoyl-2-hydroxy-eth-l -yl, 1 ,3-dicarbamoyl- 
prop-1-yl, 2-amino-buM-yl, l-amino-but-2-yl, 1-carbamoyl-pent-l-yt, l-carbamoyl-but-1-yl; 
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benzyl, 2-phenyl-ethyl, 3-aminomethyl-benzyt (t+ydroxy-cyclohex-l-ylHnethyl, (2-amrno- 
3,5.5^methyl-cyctopem^ l-[N-(l-caiboxy-2^enyl^thylHa^^ 
moyl-eth-i-yt, l-cajtenK^l^nyl-methyi, 1 <arfcarYK>yl-2-(4^ydroxy-phan^ 1 -yt, 
1 -cartiamoyl-2-phenyf-eth-1 -yi t 2-anwK>-1 f 2-dtpheriyl-etti-1-yt t 2-ben2yloxycarbonyl-1-cartoa- 
rnoyl-eth-1-yl, 3^reyloxycart>onyl-1-rabam^^ 1 ^damantyW-emino-prop- 1 -y! , 

1-adamantyl-1-amino-prop-2-y1 r 

(24uryt)nmethyl l (2-tetrahydrofuryf)-methyi, 2-pyrid*2-yl-ett!yl, 2-ptperafino-ethyt, 2-<mofpho- 
iif r^yif-wiJiyi, 2^'3^>do;yI)-*ttiyi, 2^4^iikifiudoiy4}-«lhyi t lH^banK)yi-2^^nQQiyi>-«ti>-1-yj l 
1 K»rtwmoyl-2^mujazoi-4-y*-«th-l -yt, 1 ^rbamoyl-2-indol-3-y»-6th-l -yl, 3^amlnomethyl- 
oxetan-3-yt -methyl, 1 -<ac8toxy-imiRo)-1 -<4-amincH2-cxa-1 ,3-<ia2ol-5-yt)-methyl f 2-arnino- 
cydohex-1-yl 3-amino-cycloh8x-1-yl. 2^minorneth^^3^trimrthy*-cyctopent-1 -yt, 3- 
amino-^damantarvl -yl, 2-caibamoyl-bk^do[2.Zl)hept^en-3^ 2H3ubamoykYCtohex-1- 
yf, g-amfno^plro{4.4]nor>-1-yl f 

5^mino-2-oxa-1 l 3-dtazol-4-yJ t 4-amino-tNen-3-yt 1 3-(aibafnoyl^3^2,4^k^loro^ 
1-oocoiirop-2^n-1-yQ-1 t 2-tMazol-4-yi r 3^fbalT1oyi-5^3^4^LK>(T)irf^enyfJ-1 -oxo-prop-2-en- 
l-ytH^-thiazoM-yl, 4-^no-2-(4^rboxy-butyl)-tertral^ 3-amrno-2-<4- 
cartoxy-^wtylH^hytii^ , [1 ^ ^}oxarfiazoto[3,4^](6-mnir>o-pyra2ln-5^ f 2,5'- 

dacetyJ-3-aniin<Mhieno(2,34)]thiopherh4 , -yl or3-^no-2,5'<fipwatoyt^ 
4'-yl,or 

b) R« and R$ together are 1 ,2-ethyten, propane- 1 ,3-cSyl, butane-1,4-<fiyl, pentane-1 ,5-diyl, 
3K3-amtrKH)ropfonyl)-3-a2a-pentane-l ,5-dyi, l-amlnoiT»thyH>Uane-i,4-clyl p 1 -hydroxy- 
methy^butane-1 ,4-diyl, 3^2-ammo-ethy1)-pentana-1 ,5-diyl, 3-aza-peritane-1 ,5-diyl or 3-(2- 
anwo-ethyi)-3-aza-pentane-1 ,5-diyl, 
and their sals. 

Particularly preferred compounds of the formula I are those in which 
q is t-3. 

Rt is halogen, lower alkyl, lower altoxy. cyano, nttro, anino, trifluoroacetyl-amino or benzyt- 
axycaitan^amino; benzoyfarano which te unsubstituted or substituted by chlorine in the 
phenyl moiety; N-lower sdkyl-carbamoyi which is unsubstituted in the lower alkyl moiety or 
substituted by hydroxyl; or tiifluororn ethyl, where, if more than one radical R is present in 
the molecule, these can be identical to or Afferent from one another, 
R 3 is hydrogen, 
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m and n are each 0 or 1, where m is 0 if n is 1 and m is 1 if n is 0, 
R 3 is lower alky) which is unsubetttuted or substituted by hydroxy! and 

a) R4 is hydrogen, lower alkyi or hydroxy-lower alkyl and 

Rs is cyclohexyl, lower aikykyciohexyt, hydroxy-cyclohexyl, aminocyctohexyl. amino- 
phenyl, hydroxyrnethy^cyclq^enryl, adamantyl or amino; or lower alkyt which is substituted 
by amino, lower alkartoylamino. lower aflcylamino, ©-amincMower alkyiamino, hydroxy!, lower 
Aikoxy, phenyl, amino-phenyl, aminometriyl-phenyl, 2-Juryl, 2-tetrahydrofuryl, 2-pyrtdyl, 
pipeikiino, mofpholirt-4>yi, 34ndolyi, mercapto, 1-hycfroxy-cyciohex^-yi, cyano, carbarroyl 
orby4-imldazolyt;or 

b) R< and R & together are an alcytene or alkenylene radical which has not more tian 10 C 
atoms in the alkylene or afcenytone moiety and is unsubstifcrted or substfhited by cyano, 
hydroxy!. t7doriexyiamirKX»rtx)nyl, torytarninocarbonyl, I^Tydroxy-Hrnethoxypr^nytemino)- 
metfryl, lower alkylamino-carbony!, lower a^amaio-thiocarbonyl, carbamoyl, lower afca- 
noytamino or amino, and m which 1 C atom can be replaced by nitrogen, or a radical of the 
formula 




in which the two terminal bonds of the alkylene chain are free valencies, 
and their salts. 

Especially preferred compounds of the formula I are those in which 
q is 1-3, 

Hi is halogen, lower alkyl or lower aikoxy; NHower afcyl-carbamoyl. which is substituted in 
the lower alkyl moiety by hydroxy!; or triftjoromethyl, where, if more than one radical R is 
present in the molecule, these can be identical or different from one another, 
R* is hydrogen, 

m and n are each 0 or 1 # where mis 0 if n is 1 and mis 1 ifnisO, 
H3 is lower alkyl which is unsubstrtuted or substituted by hydroxyt and 
a) R 4 is hydrogen or hydroxy-lower alkyl and 

R 5 is 2-amirK>-cyclohexyi; or lower alkyl which is substituted by amino, lower alkyiamino, 
co-amlno-lower aflcylamino, hydroxy!, lower aikoxy, phenyl, 3-arrariomethyl-phenyl, 2-furyl, 
2-tetrahydrofuryl, 2-pyridyl, pipertdmo, rrx>fphdin-4-yl, 3-indrtyl, mercapto, 1-hydroxy- 
cyciohex-T-yl or by 4-imidazoryt: or 
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b) FU and Rs together are an afkytene radical having not more than 10 C atoms, which ts 
unsubstituted or substituted by hydroxy! or amino and in which 1 C atom can be replaced by 
nitrogen, 
and their salts. 

The compounds of the formula I mentioned in the Examples and their pharmaceutical 
acceptable salts sue most preferred. 

The compounds of the formula I and their pharmaceutical acceptable salts are prepared 
by processes known per se, for example by 

a) reacting a compound of the formula II 



in which Y is a suitable leaving group and the other substituents and symbols are as 
defined above for compounds of the formula I, free functional groups present tn this 
compound, if necessary, being protected by easily detachable protective groups, with an 
amine of the formula 111 




H 



(ill) 



in which the substituents are as defined above for compounds of the formula I, free 
functional groups present in this compound, if necessary, being protected by easily 
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detachable protective groups or, in accordance with the principle f latent functionality, 
being in a form which can be converted into (he functional groups, and detaching the 
protective groups present and, if necessary, converting functional groups into the final form 
according to formula I, or 

b) reacting a compound of the formula V 




(V) 



in which the substituents and symbols are as defined above for compounds of the formula I, 
free functional groups present in this compound, if necessary, being protected by easily 
detachable protective groups, with a compound of the formula VI, 

FVY (VI) 
in which Y is a suitable leaving group and 

R 3 is as defined above for compounds of the formula I, free functional groups present in R,, 
if necessary, being protected by easily detachable protective groups, 
and detaching the protective groups present, 

awl, after carrying out process a) or b), if necessary tor the preparation of a salt, converting 
a resulting free compound of the formula I into a salt or, if necessary for preparation of a 
free compound, converting a resulting saft of a compound of the formula I hto the free 
compound. 

The above processes are described in more detail below: 
Process a) 
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A suitable leaving group Yin a starting material of ttne formula II is preferably halogen, such 
as bromine, iocfcne or, in particular, chlorine. 

The end substances of the formula I can contain substituents which can also be used as 
protective groups in starting subatancee for the preparation of other end si&stanoes of the 
formula I. Unless otherwise evident from tie context, "protective groups* in this text, are 
therefore only those easily detachable groups which are not a constituent of the particular 
dc^red end s^jhstocc of the forrntia 1. 

Protective groups, their introduction and their detachment are described, for example, in 
"Protective Groups in Organic Chemistry*, Plenum Press, London, New York 1973, and in 
"Methoden der organtschen Chemie' [Methods of Organic Chemistry], Houben-Weyl, 4th 
Edffion, Volume 15/1 , Georg-Thieme-Vertag, Stuttgart 1974 and in T. W. Greene, 
•Protective Groups in Organic Synthesis", John Wiley & Sons, New York 1981. It is 
characteristic of protective groups Hurt they can be detached easily, i d. without undesirable 
side reactions taking place, for example by aolvotysis, reduction, photolysis or also under 
physiological conditions. 

Protection of free functional groups in the starting materia* of the formula II is as a rule not 
necessary. If deared, free carboxyf or amino groups in the radical Ri or free amino groups 
in the radical R 3 can be protected 

In a starling material of the formula 111, if desired, lor example, free amino groups, with the 
exception of the amino group participating in toe reaction, or free carboxyl groups, can be 
present in protective form. Protection of some functional groups, for example a second 
amino group in the amine of the formula III, for example in the case of ethyfenecfiamine, can 
be avoided by employing the amine of the formula 111 in a targe excess. Functional groups, 
such as, in particular, leaving groups, for example halogen or toluenesuffonate, however, 
can also be present, in accordance with the principle of latent functionality, in a form which 
can be converted into one of the functional groups according to formula I. Thus, a protected 
ammo group can first be set free by detaching the ami no-protective group and the free 
amino group can then be converted into toluene&uffonata or halogen via an azide in a 
manner known per se. 
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A protected amino group can be, for example, in the form of an easily detachable 
acylamino, arytmethylamino, etherified mercaptoamino or 2-acyt-tower alk-l-^n-yl-amino 
group. 

In a corresponding acylamino group, acyl is, for example, the acyi radical of an organic 
cartooxytic acid having, tor example, not more than 18 carbon atoms, in particular an 
afcanacafccxytic acid which is uraubsftuiad or subsffiuied, for example by halogen or aiyi, 
or of a benzoic acid which ts unsubstituted or substituted, tor example by halogen, tower 
afkoxy or nitro, or of a carbonic acid half-ester. Such acyl groups are, tor example, lower 
alkanoyl, such as tonmyl, acetyl or propconyl, halo-tower alkanoyt, such as 2-hatoacetyf, in 
partlctfar 2-chloro-, 2-bromo-, 2-iodo- r 2,2,2-triftuow- or 2^,2-trtehtoroacelyl, benzoyl which 
is unsubstituted or substituted, for example by halogen, tower aOcoxy or nitfo, far example 
benzoyl, 4<hlorobenzoyt, 4-metfiaxybenzoyl or 4-ntrobenaoyt, or lower alkoxycarbonyl 
which is branched in the 1 position of the lower atkyl radical or suitably substituted in the 1 
or 2 position, in particular ten-tower alkoxycarbonyl, tor example tert-butyloxycarbonyt, 
arytoiethoxycarbonyl wHh one or two aryl radicals, which are preferably phenyl which is 
unsubstituted or mono- or polysubstituted, for example by lower akyl, in particular tert-tower 
alkyt such as tert-butyi, tower aikoxy, such as methoxy, hydroxy!, halogen, for example 
chlorine, and/or nitro. such as unsubstituted or substituted benzytoxycarbonyt, tor example 
4-nitro-benzytoxycarboriyl, or unsubstttuted or substituted d^nytmethoxycarbonyl, for 
example benzhydryloxycarbonyl or dH4-methoxypheiiyl^ aroylmethaxy- 
cartxxiyl, in which the aroyl group is preferably benzoyl which is unsubstituted or 
substituted, for example by halogen, such as bromine, for example phenacytoxycarbonyt, 2- 
hato-lower alkoxycarbonyl, for example 2^2^chtoroethoxycaufbonyl, 2- 
bromoethoxycarbonyl or 2-todoethoxycarbonyl, or2-(trisubSWuted silyl).Bthoxycarbonyl f in 
which the substituents independently of one another are each an aliphatic, araiiphatfe. 
cycloafiphatic or aromatic hydrocarbon radical which has not more than 15 C atoms and is 
unsubstituted or substituted, for example substituted by tower aBcyt, lower aikoxy, aryt, 
halogen or nitro, such as corresponding unsubstituted or substituted tower aBcyt, phenyl- 
lower alkyt, cyctoalkyl or phenyl, for example 2-tri-tower alkyisirylethoxycarbonyl, such as 2- 
trimsthylsfl^thoxycafbony< or 2-(dHvbutyMnethyMily|)^ or 2-triarylalyl- 

ethoxycarbonyl, such as 2-triphenylsilylethoxycarbonyl. 
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ln an aryimethylamino group which is a mono-, di- or t m particular, traryimethylamino group, 
the aryl radicals are. in particular, substituted or unsubstituted phenyl radicals. Such groins 
are, for example, benzyl-, diphenyf methyl- and, in particular, trttyiarrano. 

An etherified mercapto group in an amino group protected with such a radical is, in 
particular, aryftWo or aryHcww alcyfthio, in which aiyi is, in particular, phenyl which is 
ursubstitutcd or substituted, for example by lower atkyl, such as methyl or tert-bulyl, ioww 
alkoxy. such as methoxy, halogen, such as chlorine, and/or mtro A corresponding amino- 
protective group is, for example, 4-nltrophenylthio. 

In a 2-acyHower a!k-1-en-i-yl radical which can be used as an amino-protective group, acyl 
is. tor example, the corresponding radical of a lower alkanecarboxylic acid, of a benzoic 
acid which is unsubstituted or stfcstttuted, for example by lower afcyl, such as methyl or terl- 
butyt lower alkoxy. such as methoxy, halogen, such as chlorine, and/or nitro, or, in 
particular, of a carbonic acid half-ester, such as a carbonic acid lower alkyl half-ester. 
Corresponding protective groups are, in particular, 1 -lower afkanoyl-prop-1-en-2-yi, for 
example 1 -acetyHxop-1 -en-2-yi, or 1 -tower attcoxycarbonyl-prop-1 -en-2-yl, for example 1 - 
ethoxycarbonyi-prop-1 -en-2-yl. 

Prelerred amino-protective groups are acyl radicate of carbonic acid half-esters, in particular 
tert-butytoxycarbonyl, benzytaxycarbonyl which is unsubstituted or substituted, for example 
as defined, for example 4-nitro-benzytaxycarbonyl, or diphenyimethoxycarbonyi, or 2-hak>- 
lower alkoxycartoonyl, such as 2,2 t 2-trichlonethoxycart»r^ and furthermore trityi or foimyl. 

Preferred protected carboxyl groups are, for example, tert-butoxycaibonyl, 
benzyloxycatbonyl or diphenytmethoxycarbonyl which are unsubstituted or substituted, or 
2-trariethylsflyl-emoxycartxinyi. 

The reaction between the derivative of the formula li and the amine derivative of the formula 
III can be carried out m suitable inert solvents. II possible, on the basis of the physical 
nature of the amine of the formula III, however, the reaction is preferably earned out without 
a foreign solvent, and the amine of the formida fit is employed in a large excess, tor 
example a hundred times the equivalent amount, both as the reagent and as the solvent. 
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thiolate, of urea and subsequent sotvolysis, such as alcoholysis or hydrolysis, of the 
condensation product formed. An amino group protected by 2-substituted 
silytothoxycarbonyt can also be converted into the free amino group by treatment with a 
hydrofluoric acid salt which supplies fluoride anions. 

The starting material of the formula II in which Y is chlorine is obtained in two stages as 
follows: 

(n the first ctagc, 2,6 dichiorc purine, which is commercially obtainable (for exanripw* born 
Lancaster, Aldrich or Fluka) and is in the form of a mixture of the tautomeric forms 
2 t 6-dichtoro-9H-purine and 2 t 6-drchtoro-7H-purine r is reacted with an amine of the formula 
IV 




in which q, Ri and R? are. as defined above, to give a compound of the formula VII 




in which Y is chlorine and the other substituents and symbols are as defined for formula I. 
This reaction is carried out in an inert organic solvent such as, in particular, an alkanol, for 
example pentanol, preferably at a temperature between room temperature and +150 °C, for 
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Depending on the nature of the specific reactants, such as, in particular, the precise nature 
of the leaving group Y and the reactivity of Ihe specific amine of the formula III. the reaction 
is carried out at between 20 °C and 200 °C, preferably between +50°C and +180 °C, tor 
example under reflux. If Y is chlorine and the amine of the formula III is an aliphatic amine, 
such as ethyfenedarnine, the reaction is preferably carried out at between +80 *C and 
+150 °C, for example at a bath temperature of +150 <C. 

I he protective groups which are not a constituent of the desired end product of the formula 
I are detached in a manner known perse, for example by means of sofvofysis, in particular 
hydrolysis, alcohdysis or actdolysfs, or by means of reduction, In particular hydrogendysts 
or chemical reduction, if necessary in stages or simultaneously. 

A protected amino group is set free in a manner known per se and, depending on the 
nature of the protective groups, in diverse manners, preferably by means of soivoiysis or 
reduction. 2-Halo-lower alkoxycarbonyftamino frf appropriate after conversion of a 2-bromo- 
lower aikoxycaitonytamino group into a 2-kx*Hower allcoxycarbpnylarrtno group), 
aroylinethoxycaiboriylammo or 4-nkroben2yioxy<arbonyiamino can be split, for example, by 
treatment with a suitable chemical reducing agent, such as zinc in the presence of a 
suitable carboxylic acid, such as aqueous acetic acid. Aroylroettoxycarbo can also 

be split by treatment with a nucteophSc, preferably salt-forming reagent, such as sodium 
thiophenoiate, and 4^ltn>^nzyloxycartwnylamino can also be split by treatment with an 
alkali metal dithionite, for example sodium dithionite. Substituted or unsubstituted 
diphenylmethoxyc»rbonyiamino r tert-lower alkoxycarbonylamino or 2-trfeubstituted 
silylethoxycarbonylamrno can be split by treatment with a suitable acid, for example formic 
or trifluoroacetJc acid, substituted or unsubstituted benzyloxycarbonylamino can be split, for 
example, by means of hydrogenolysis, i.e. by treatment with hydrogen in the presence of a 
suitable hydrogenation catalyst, such as a palladium catalyst, and triarylmethylamrno or 
formyiamino can be split, for example, by treatment with an acid, such as a mineral acid, for 
example hydrochloric acid, or an organic acid, for example formic, acetic or trifluoroacetic 
acid, if appropriate in the presence of water, and an amino group protected by an organic 
silyl group can be set free, for example, by means of hydrolysis or alcoholysis. An amino 
group protected by 2-haloacetyl, for example 2-chforoacetyl, can be set free by treatment 
with thiourea in the presence of a base or with a ttiioiate salt, such as an alkali metal 
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thiotate, of urea and subsequent sotvolysis, such as afcoholysis or hydrolysis, ol the 
condensation product formed An amino group protected by 2-substituted 
silylethoxycarbonyt can also be converted into the free amino group by treatment with a 
hydrofluoric acid salt which supplies fluoride anions. 

The starting material of the formula fl in which Y is chlorine is obtained in two stages as 
folows: 

In the first csgc. 2,6 dichlorc -purine, which iz commercially ob&natte (for axaiTL|** from 
Lancaster, Aldrich or Ruka) and is in the form of a mixture of the tautomeric forms 
2,6^ich}oro-9Hi>urine and 2.S-dichbro-7W-purine r is reacted with an amine of the formula 
IV 




in which q f R, and R* are as defined above, to give a compound of the formula VII 




in which Y is chlorine and the other substituents and symbols are as defined for formula I. 
This reaction is carried cut in an inert organic solvent, such as, in particular, an alkanol, for 
example pentanol, preferably at a temperature between room temperature and +150 °C, for 
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example at a bath temperature of 100 °C ( an excess, for example 3-4 times the equivalent 
amount, of the amine of the formula IV preferably being employed. 

In the second stage, the compound of the formula VI! is reacted with a compound of the 
formula VI analogously to process b) to give a compound of the formula II in which Y is 
chlorine. 

The starling material of the iormuia il in which Y is anotner leaving group, i.e. different from 
chlorine, is obtained in an analogous manner. 



;b) 

In a starting material of the formulae V or VI, if desired, for example, free amino groups can 
be present in protected form. 

A suitable leaving group Y in a starting material of the formula VI is preferably halogen 
such as chlorine, bromine or, in partkaJar, Iodine. 

The reaction between the derivatives of the formulae V and VI is carried out ma suitable 
inert solvent, such as, preferably, dimetrtytfwTnamide or a mixture of d^ethytformamide 
and water, preferably in a volume ratio of 9:1 , and preferably In the presence of potassium 
carbonate or caesium carbonate, for example twice the molar amount of caesium 
carbonate, compared with the amount of the compound ol the formua V r preferably at a 
reaction temperature of between 0 "C and 150 °C, for example at room teirperature. The 
derivative of the formula V! is preferably employed in an excess here, for example five times 
the molar amount 

The starting materia] of the formula V is obtained from a compound of the formula VII with 
an amine of the formula III analogously to process a). 

General process cc^Kflttons: 



Free compounds of the formula I which are obtainable by the process and have salt-forming 
properties can be converted into their salts in a manner known per se, for example by 
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treatment with acids or suitable derivatives thereof, for example by addition of the add in 
question to the compound of the formula I dissolved in a suitable solvent for example an 
ether, such as a cyclic ether, In particular dioxane t and especially tetrahydrofran. 
Compounds of the formula I with acid groups, for example free carboxyt groups, are treated, 
for example, with a suitable base, for example a hydroxide, carbonate or bicarbonate, for 
salt formation. 

Isomer mixture* obtaktabie according to lhe in^enlkin can be separated into the morviduai 
isomers in a manner known per se, for example racemates can be separated by formation 
of salts with opticaly pure salt-forming reagents and preparation of the dtastereomer 
mixture thus obtained, for example by means of ta? ^tional ctystallizatfon. 

The abovementioned reactions can be carried out ider reaction conditions known per se, 
in the absence or, usually, presence of solvents or diuents, preferably those which are inert 
towards the reagents used and dissolve these. In the absence or presence of catalysts, 
condensation agents (for example phosphorus perforate) or neutralizing agents, for 
example bases, in particular nitrogen bases, such as triethytamine hydrochloride, 
depentfng on the nature of me reaction and/or of the reaction particpants, at a reduced, 
normal or elevated temperature, for example in the temperature range from about -BO°C to 
about 200°C, preferably from about -20°C to about 150°C, for example at the boiling point 
of the solvent used, under atmospheric pressure or m a closed vessel, if appropriate under 
pressure, and/or in an inert atmosphere, for example under a nitrogen atmosphere. 

The reaction conditions stated specttlcafly in each case are preferred. 

Solvents and diluents are. for example, water, alcohols, for example lower afkyffiydroxides, 
such as methanol, ethanot, propand or, in particular, butanoi, cfiols, such as ethylene glycol, 
triols, such as glycerol, or aryt alcohols, such as phenol, acid amides, for example 
carboxytic acid amides, such as dimethyrfomramide, dmethytacetamide or 1,3-drmethyf- 
3.4 f 5 r 6-tetrahydro-2{1H^ (DMPU), carboxyiic adds, in particular formic acid or 

acetic acid, amides of inorganic acids, such as hexamethylphosphoric acid triamide, ethers, 
for example cydicethers, such as tetrahydtofuran or dioxane, or acycic ethers, such as 
diethyl ether or ethylene glycol dimethyl ether, habgenated hydrocarbons, such as halo- 
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lower aikanes, for example methylene chloride or chloroform, ketones, such as acetone, 
nitrites, such as acetontoite, add anhydrides, such as acetic anhydride, esters, such as 
ethyl acetate, bisafcanesulfines, such as dimethyl sulfoxide, nitrogen-containing heterocyclic 
compounds, such as pyridine, hydrocarbons, for example lower alkanea, such as heptane, 
or anomalies, such as benzene, toluene or xylenes), or mixtures of these solvents, it being 
possible tor the suitable solvents to be chosen in each case for the abovemeniioned 
reactions. 

The customary processes are used tor working up the compouwb of the for^ 
can be obtained or thetr safes, for example sdvolysis of excess reagents; recrystaUzation; 
chromatography, for example partition, ion or gel chromatography; partition between an 
inorganic and organic solvent phase; one or several extractions, in particular after 
ackfificatonwire^ 

cfigestion; filtration; washing; dissolving; evaporation (If necessary in vacuo or under a high 
vacuum); distittaton; crystafcatfon. for example of the resulting compounds in the form of 
an oil or from the mother liquor, it also being possible lor the product to be seeded wtih a 
crystal of the end product; or a combination of two or more of to 
mentioned, which can also be employed repeatedly. 

Starting materials and intermediates can be used in the pure form for example after working 
up. as mentioned last, in partly purified form or else, for example, directly as a crude 
product. 

As a result of the close relationship between the compounds of the formula I in the free 
form and in the term of salts, the free compounds and their salts above and below are to be 
understood appropriately and expediently, where appropriate, as also meaning the 
corresponding salts or free compounds if the compounds contain salt-forming groups. 

The compounds, including their salts, can also be obtabted to the form (rf hydrates, or theh- 
crystals can include, for example, the sotvent used for (he aystalizatton. 

Those starting substances which lead to the novel compounds of the formula I described 
above as particularly valuable are preferably employed in the process of the present 
invention. 
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The invention also relates to those embodiment forms of the process in which a compound 
obtainable as an intermediate at any process stage is used as the starting substance and 
the missing process steps are carried out, or in which a starting substance is formed under 
the reaction conditions or is used in the form of a derivative, for example a salt thereof. 

The invention also relates to the compounds of the formiia II 



in which Y is a suitable leaving group and the other substituents and symbote are as 
defined above lor compounds of the formula i, free functional groups therein being 
protected, if necessary, by easily detachable protective groups, 
which can be used as starting material for the preparation of the compounds of the formula 

I. 

The invention also relates to the compounds of the formula V 
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(V), 



*, ML 

in which the substrtuents and symbols are as defined above for compounds of the formula I, 
free functional groups present therein being protected, if necessary, by easily detachable 
protective groups, 

as starting material for the preparation of the compounds of the formula I. 

The present invention also relates to pharmaceutical compositions which comprise cme of 
the compounds of the formula I as active ingredient and can be used, in particular, for 
treatment of the abovemennoned diseases. Particularly preferred compositions are those 
for enteral, such as nasal buccal, rectal or, in particular, oral, as weD as for parenteral, such 
as intravenous, intramuscular or subcutaneous, administration to warm-blooded animals, in 
particular humans. The compositions comprise the active ingredient by itself or, preferably, 
together with a pharmaceutical acceptable carrier. The dosage of the active ingredient 
depends on the disease to be treated and on the spades, age, weight and individual state 
thereof, Individual pharmacokinetic circumstances of the disease to be treated and the 
mode of administration. 

The invention also relates to pharmaceutical compositions for use in a method for 
therapeutic treatment ot the human or animal body, a process for the preparation thereof (In 
particular as compositions for tumour treatment) and a method for treatment of tumour 
diseases/in particular those mentioned above. 



A pharmaceutical composition which is suitable for administration to a warm-blooded 
animal, in particular humans, suffering from a disease which responds to inhfcition of a 
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protein kinase, for axampl psoriasis or a tumour, and comprises a compound of the 
formula t or a salt thereof, if salt-forming groups are present, in an amount effective for 
inhibition of the protein kinase, together with at least one pharmaceutical ly acceptable 
carrier. 

The pharmaceutical compositions comprise about 1 % to about 95 % of the active 
ingredient single-dose forms of administration preferably comprising about 20 % to about 
90 % of the active ingredient and administration forms which ara tttl &ngle-<k*e preferably 
comprising about 5 % to about 20 % of the active ingredient Unit dose forms are, for 
example, coaled tablets, tablets, ampoules, vials, suppositories or capsules. Other forms of 
administration are, for example, ointments, creams, pastes, foams, tinctures, lipsticks, 
drops, sprays, dispersions and the like. 

Examples are capsules containing from about 0.05 g to about 1 .0 g of the active ingredient 

The pharmaceutical compositions of tfie present invention are prepared in a manner known 
per se< for example by means of conventional mixing, granulating, coating, dissolving or 
lyophilizing processes. 

Preferably, solutions of the active ingredient, and in addition also suspensions or 
aspersions, especially isotonic aqueous solutions, Aspersions or suspensions, are used it 
being possible for these to be prepared before use, for example In the case of lyophilized 
compositions which comprise the active substance by itself or together with a carrier, for 
example rnannitol. The pharmaceutical compositions can be sterilized and/or comprise 
excipients, for example preservatives, stabilizers, wetting agents ancVor emutsifiers, 
sohjbilizing agents, salts for regulating the osmotic pressure and/or buffers, ami they are 
prepared in a manner known per se t for example by means of conventional cfissolving or 
lyophilizing processes. The solutions or suspensions mentioned can comprise viscosity- 
increasing substances, such as sodium cartwxymethylceltulose, carboxymethyteetluloee, 
dextran, polyvinylpyrrolidone or gelatin. 

Suspensions in oil comprise, as the oily component, the vegetable, synthetic or semi- 
synthetic oOs customary for injection purposes. 09s which may be mentioned are, in 
particular, liquid fatty acid esters which contain, as the acid component, a long-chain tatty 
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acid having 8-22, in particular 12-22, carbon atoms, for example (auric acid, tridecytic acid, 
myristic acid, pentadecylic acid, palmitic add, margaric add, stearic acid, araehkftnic acid, 
beherric acid or corresponding unsaturated adds, for example oleic add, etaidic acid, euric 
add, brasidte acid or inoieic add, if appropriate with the addition of antioxidants, for 
example vitamin E, ^carotene or 3,5-di-ti^4iuty1^r^xylo<uene. The alcohol component 
of these fatty add eaters has not more than 8 carbon atoms and is a mono- or polyhydric, 
tor example mono-, di- or trirydric, alcohol, tor example methanol, ethanol, propanol, 
butanoi, or p*idai>o!, or Corners uiereol, but in particular giycoi and glycerol, hatty actd 
esters are therefore, for example: ethyl oleate, isopropyl myristate, isopropyl palntiate, 
Tabrafl M 2375' (poryoxyethyfene glycerol trioleate from Gattefbssd, Paris), 'Labrafi M 
1944 CS° (unsaturated pory^ycolated glycerides prepared by an alcobolysls of apricol 
kernel oil and made up of glycerkies and polyethylene glycol esters; Qattefosse, France), 
TabrasoT (saturated potyglycolated gtycarides, prepared by aicohdyss of TCM and made 
up of glyceridea and polyethylene glycol esters; Gattefossft, France) and/or "Miglyol 812" 
(triglyceride of saturated fatty acids of chain length C* to from HOIs AG, Germany), and 
in particular vegetable oils, such as cottonseed oil, almond oil, olive dl, castor oil, sesame 
oil. soybean oil and, in particular, groundnut oil. 

The preparation of the injection compositions is carried out rn the customary manner under 
sterile conditions, as are bottling, for example In ampoules or vials, and closing of the 
containers. 

For example, pharmaceutical compositions for oral use can be obtained by combining the 
active ingredient with one or more so8d carriers. If appropriate granulating the resulting 
mixture, and, If desired, processing the mixture or granules to tablets or coated tablet cores, 
it appropriate by addition of adrttronaJ exdptents. 

Suitable carriers are, in particular, fliers, such as sugars, tor example lactose, sucrose, 
mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example 
tricalcium phosphate, or calcium hydrogen phosphate, and furthermore binders, such as 
starches, for example maize, wheat, rice or potato starch, methytaellulose, hydroxypropyt- 
methytoeilulose, sotfum carboxymethyteellutose and/or poryvirrylpyrrolidone, and/or, if 
desired, disintegrators, such as the abovementioned starches, and furthermore 
carboxymethyl-starch, crosslinked poiyvinyipyrrofidone, alginic add or a salt thereof, such 
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as sodium alginate. Additional excipients are, in particular, flow regulators and lubricants, 
for example silicic add, talc, stearic acid or salts thereof, such as magnesium staarale or 
calciifln stearate, and/or polyethylene glycol, or derivatives thereof. 

Coated tablet cores can be provided with suitable coatings which, if appropriate, are 
resistant to gastric juice, the coatingB used being, inter alia, concentrated sugar solutions, 
which, if appropriate, comprise gum arabic, talc, rx>iyviny1pyrTofidone, polyethylene glycol 
arxi'or titanium <fic«de, coating solutions in suitable organic solvents or sofcenl mixtures oi, 
for the preparation of coatings which are resistant to gastric juice, solutions of suitable 
cellulose preparations, such as acetyfcellulose phthatate or hydroxypropylmetrrytceUulose 
phthalate. Dyes or pigments can be admixed to the tablets or coated tablet coatings, for 
example for identification or for characterization of different doses of active ingredient 

Pharmaceutical compositions which can be used orally are also hard capsules of gelatin 
and soft dosed capsules of gelatin and a pJastkazer, such as gycerol or sorbitol. The hard 
capsules can contain the active ingredient in the form of granules, for example mixed with 
fillers, such as maize starch, binders ancVor lubricants, such as talc or magnesium stearate, 
and if appropriate stabilizers. In soft capsules, the active ingredient is preferably disserved 
or suspended in suitable liquid excipients. such as greasy ois, paraffin oil or liquid 
polyethylene glycols or fatty acid esters of ethylene glycol or propylene glycol, it Hcewise 
being possible to add stabilizers and detergents, for example of the pctyaxyethytene 
sorbitan fatty acid ester type. 

Other oral forms of administration are, for example, synps prepared in the customary 
manner, which comprise the active ingredient, for example, in suspended form and in a 
correntration of about 5 % to 20 %, preferably about 10 %, or in a sknBar concentration 
which results in a suitable individual dose, for example, when 5 or 10 mi are measured out. 
Other forms are. for example, also pulverulent or liquid concentrates for preparing of 
shakes, for example in rnflk. Such concentrates can also be packed in unit dose quantities. 

Pharmaceutical compositions which can be used rectal iy are, for example, suppositories 
which comprise a combination of the active ingredient with a suppository base. Suitable 
suppository bases are, for example, naturally occurring or synthetic triglycerides, paraffin 
hydrocarbons, polyethylene glycols or higher alkanots. 
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Conipositions which are suitable for parenteral administration are, in particular, aqueous 
solutions of an active ingredient in water-soluble form, for example of a water-soluble salt, 
or aqueous injection suspensions, which comprise viscosity-Increasing substances, for 
example sodium carboxymethylceflutose, sorbitol and/or dextran, and if appropriate 
stabilizers. The active ingredient cm also be present here in the farm of a fyophitizate. if 
appropriate together with exqpients, and be dissolved before parenteral administration by 
addition of suitable solvents. 

Solutions such as are used, lor example, for parenteral administration can also be used as 
infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascorbic acid, or 
microcodes, such as sortsc acid or benzoic acid 

Ointments are otHn-water emulsions which comprise not more than 70 %, but preferably 20 
- 50 %, ol water or aqueous phase. The fatty phase is, in particular, hydrocat bons, for 
example vaseline, paraffin oil or hard paraffins, which preferably comprise suitable hydroxy 
compounds, such as fatty alcohols or esters thereof, for example cetyl alcohol or wool wax 
alcohols, sik^ as wool wax, to improve 

corresponding tipophHc substances, such as sortttan fatty add esters (Spans), tor example 
sorbftan oteate and/or sorbitan isostearate. Additives to the aqueous phase are, for 
example, humectants, such as polyalcohois, for example glycerol, propylene glycol, sorbitol 
and/or polyethylene glycol, or such as preservatives and odoriferous substances. 

Fatty ointments are anhydrous and comprise, as the base, in particular, hydrocarbons, for 
example paraffin, vaseline or paraffin oi, and furthermore naturaly occurring or semi- 
synthetic tats, for example cooonut-btty acid triglycerides, or, preferably, hydrogenated oils, 
for example hydrogenated groundnut or castor oil. and furthermore fatty add partial esters 
of glycerol, for example glycerol mono- and/or dstearate, and, for example, the fatty 
alcohols, emulsifiers and/or additives mentioned in connection with the ointments which 
increase uptake of water. 
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Crearns are oiMn-water emissions which comprise more than 50 % of water. Oity bases 
used are, in particular, fatty alcohols, for example lauryf, cetyl or stearyl alcohol, fatty adds, 
for example palmitic or stearic acid, liquid to solid waxes, for example isopropyl myrtstate, 
woof wax or beeswax, and/or hydrocarbons, for example vaseine (petrolatum) or paraffin 
oil. Emulsifiere are surface-active substances with predominantly hydropruiic properties, 
such as corresponding nonionic emdsiftefs, for example fatty acid esters of pdyaicohols or 
ethyieneoxy adducts thereof, such as pdyglyceric acid fatty acid esters or polyethylene 
3orbctan fatty acid esters (Twaena), and furthermore poiyoxyethyienti fatty aicoi>oi ethers or 
potyoxyethytene tatty acid esters, or corresponding ionic emutsffiers, such as alkai metal 
salts of fatty alcohol sulfates, for example sodium iauryl sdfate, sodium cetyl sulfate or 
sodum stearyl sulfate, which are usually used in the presence of tatty alcohols, for example 
cetyl alcohol or stearyl alcohol. Addtions to the aqueous phase are, inter alia, agents which 
prevent the creams from drying out, for example pdyaicohols, such as glycerol, sorbitol, 
propylene glycol anchor polyethylene glycols, and furthermore preservatives and odoriferous 
substances. 

Pastes are creams and ointments having secretion-absorbing powder constituents, such as 
metal oxides, for example titanium oxide or zmc oxide, and furthermore talc and/or 
aluminium silicates, which have the task of binding the moisture or secretions present. 

Foams are administered from pressurized containers and are liquid oi-m-water emulsions 
present in aerosol form, halogenated hydrocarbons, such as chlorofluoro-lower alkanes, for 
example cktJorodfluoroniethane and rtchJorotetafluoroethane, or r preferably, non- 
hatogenated gaseous hydrocarbons, air, N?0 or carbon dioxide being used as the 
propeaant gases. The oily phases used are, inter alia, those mentioned above for ointments 
and creams, and the addtives mentioned there are likewise used. 

Tinctures and solutions usually concise an aqueous-ethano&c base to which, inter alia, 
pdyaicohols, for example Glycerol, giycote and/or polyethylene glycol, as humectants for 
reducing evaporation, and re-dling substances, such as fatty acid esters with lower 
polyethylene glycols, i.e. lipophilic substances which are soluble in the aqueous mixture as 
a substitute for the fatty substances removed from the skin with the ethand, and, if 
necessary, other excipients and addtives, are admixed. 
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The invention also relates to a process or method tor treatment of the disease states 
mentioned above, in particular those which respond to inhibition of p34 cdc2 / C ydin B 0 * 13 
kinase. The compounds of the formula I can be administered prophytacticaiy or 
therapeutically as such or in the form of pharmaceutical compositions, preferably in an 
amount which is effective against the diseases mentioned, to a warm-blooded animal, tor 
example a hunan, requiring such treatment, the compounds being used, in particular, in the 
km of pharmaceutical compa&to*. A daBy dose of about 0. 1 to about 5 g ( preferably 
about 0.5 g to about 2 g, of a compound of the present invention is administered here for a 
body weight of about 70 kg. 

The following Examples serve to illustrate the invention without limiting the scope thereof. 
The short names and abbreviations used have the foHowing meanings: 
Abbreviations: 

abs. absolute (anhydrous) 

APCI-MS: "atmospheric pressure chemical ionization* mass spectrum 
TLC-R< R r value according to thin layer chromatography 

cflrnethylfoimamide 
DMPU 1.3^methyt-3 t 4 t 5 l 6^tmhydro-2(1 HH>yrimtcinone 
OMSO dimethyl sulfoxide 
S-MS electron impact ionization mass spectroscopy 
sat. saturated 
h bounds) 

HPLC high pressure liquid chromatography 
HV high vacuum 

mtn mmutefs) 

FAB-MS "Fast Atom Bombardment" mass spectroscopy 
MPLC column chromatography 
MS mass spectroscopy 
RT room temperature 
RE rotary evaporator 
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m.p. melting point 

Brine saturated sodium chloride solution 

TFA trifluoroacetic acid 

THF tetrahydrofuran 
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Abbreviatlons for the NMR spectra data 



b broad 

d doublet 

J coupling constant 

m multiple! 

q quartet 

s singlet 

* triplet 



Mobile phases (grgffpnts): 
HPLC gradients: 

GratWi 20 % -* 100 % a) in b) over a period of 11 minutes, then 5 mmutes in 100 % b). 
Grades 20 % 100 % a) In b) over a period of 20 minutes, then 8 minutes in 100 % b). 
Gradaw 20 % -* 100 % a) in b) over a period of 13 minutes, then 5 minutes in 100% b). 
Mobile phase a): acetonrtrile + 0.1 % TFA; mobile phase b): Water. Column (250 x 4.6 mm) 
fffledwith 'reversed phase" material dg-Nudeosir {5 ^ average particle size, sIBca gel 
derivator covaientty with octadecylsilanes, Macherey & Nagel, DUren. Germany). 
Detection by UV absorption at 254 nm_ The retention times (U are stated in minutes. Flow 
rate 1 ml/minute. 

Examples 250 m 9 (0-81 mmol) of 2<Woro^-<3^ro-phenyt*rn^ are 
dissolved in 5.8 ml (97 mmd) of ethylenedtamine and the solution is heated under reflux for 
3 hours (oil bath temperature ol 150 °C). After cooling to room temperature, the reaction 
mixture is taken up in ethyt acetate (250 ml) and extracted with water (1 50 ml). The 
aqueous phase is extracted twice with ethyl acetate and the combined organic extracts are 
washed successively with saturated sodium bicarbonate solution, water and saturated 
sodium chloride solution and dried over magnesium sulfate. After filtration, the filtrate is 
concentrated under reduced pressure at 35 °C and the residue Is dried under an HV. The 
crude product is recrysteHized from diethyl ether. 2-(2-Amino^yl-amirK))-6-(3-chloro- 
phenylamrno)-9^tfTyl^Hi3ur^ is obtained; R» = 0.22 (methylene chk>ride:methanol:con- 
centrated aqueous ammonium hydroxide solution = 900:100:1); FAB-MS: (M+H)* = 322; 
m.p. 79-80 °C. 
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The starting material is obtained as foHows: 



Stagey 1 .4 ml {13 mmol) of 3-cMwo-aniline are added to a suspension of 6S0 mg 
(3.44 mmol) of 2,6-dichbro^urine in 5 mi of 1-pentanol. The reaction mixture is stirred at 
100 °C (oil bath temperature) for 3 hours. After cooling to room temperature, the mixture is 
cfluted with isopropanol and stirred at 10 "C for 90 minutes. The precfritate is filtered off 
and rinsed with isopropanol and rfethyl etf«r. The crystals am patrtk^ 
2 H (two norma!) sodium rrygwxide solution, too rrd of water and 700 mi ot ethyl acetate. 
The aqueous phase is subsequently extracted twice with ethyl acetate. The combined 
organic extracts are washed twice with water and once with saturated sodium chloride 
solution and dried over sodium sulfate. After filtration, the filtrate is concentrated under 
reduced pressure. The crude product is stirred with diethyl ether and the crystals are dried 
at SO -C under an HV. 2-Chtorc-6-(^loro-oher^ is obtained; R, = 0.47 

(ethyl acetate-hexane = 3:1); APO-MS: (M+H)* = 280; HPLC: Wgrad 20/1 ) = 1 0.26 



minutes. 



SK*S&*nmg (2.413 mmol, of aK 
in 10 ml of abs. DMF by means of gerrte heating. 375 mg (2.71 3 mmol) of potassium 
carbonate, followed by 0.97 ml (12.01 mmol) of ethyl iodide are added at room temperature. 
The reaction mixture is stirred at room temperature for 2 hours. When the reaction is 
complete, the reaction mixture is poured onto ice/water (60 ml) and stirred for 10 minutes. 
The inhomogeneous mixture is extracted three times with ethyl acetate. The combined 
organic extracts are washed twice with water and once with saturated sodium chloride 
solution and dried over magnesium sulfate. After filtration, the filtrate is concentrated under 
reduced pressure at 35 «C and dried under an HV. The resting crude product (crystalline 
oil) is purified by crystallization from diethyl ether/hexane. 2-Chlorc^(3^lorc^y1- 
amino)-9 < thy|.9/+purine is obtained; R(=0.55 (ethyl acetate.hexane = 3:1 ); APCI-MS: 
W = 308; HPLC: Wgrad 2Q/1) = 12.40 minutes; m.p. 127-128'C. 

Example2: Anato fl««»y »° Example 1. fr^lwo^yla^ 
amirK))-9^thyl-S/+purine is obtained from 250 mg (0.81 mmol of 2-chloro-6-(3-chtoro- 
phenyl-aminoj-^thyWH^urine [described in Stage 1.1] and 10 g (95 mmol) of 
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dieftanolamine; R f = 029 (methylene chtofidetmethanoliconcentratBd aqueous ammonium 
hydroxide solution * 900:1 00:1); FAB-MS: {M+H)*= 377; m.p. 148-149 °C. 

Example 3: Analogously to Example 1, 2^c^2^mrno^dohexy^rx>)^3'<^r(> 
phenyl-ammo)^-ethyl-9>*purine is obtained from 250 mg (0.81 mmol) of 2-cWoro-6-<3* 
chtor<H}henyt-amfrK))-9^myl-9W-piirine (described in Stage 1.1) and 5 ml (43 mmol) of (dj)- 
cis-1 ,2-diamino<cydohexane; Rf » 0.31 (methylene chk>fkie:rnelha/K)l:concentrated 
aqueous ammonium hydroxide solution = 900:100:1); FAB-MS: (M+H)* = 386; m.p. 111- 
112°C. 

Example 4: 200 mg (0.58 mmol) of 2-chloro-6-<3^toroirt>eny*^ 
purine are dissolved in 6 ml (90 mmol) of ethylenecfiamjne and the mixture Is heated ureter 
reflux for 3 hours (oil bath temperature of 150 •C). After cooing to room temperature, the 
reaction mixture is taken up In 250 ml of ethyl acetate and extracted with 150 mi of water 
The aqueous phase is extracted twice with ethyl acetate and the combined organic extracts 
are washed with saturated socfium bicarbonate solution, water and saturated sodium 
chlortde solution and dried over magnesium sulfate. After filtration, the ffltrate is 
concentrated under reduced pressure at 35 a C and dried under an HV. 2-(2-Amino-ethyl- 
amino)^-<^toroi>heny^8m^ ^ obtained; R t = 0.27 (methylene 

(^ride:rnethamrf:concentrated ammonium hydroxide solution - 900:100:1); EI-MS: {M+H>* 
= 346; m.p. 55-56 °C. 

The starting material is obtained as foBows: 

SEW 4t1; 500 mg (1.78 mmol) of 2^toro^^3'C^roi5henyt-am^)-purme are cfssolved 
in a mixture of 29.5 ml of DfcOTwater (85rt5) and 5 mi of dbxane by means of gentle 
heating. 870 mg (2.67 mmol) of caesium chloride, followed by 1 .78 ml (17 8 mmol) of 
rsopropyl kxfide are added at room temperature. The reaction mixture is stirred at room 
temperature for 18 hours. To bring the reaction to completion, the reaction mixture is stirred 
at 45 °C tor a further 24 hours. When the reaction has ended, the reaction mixture is diluted 
with ethyl acetate , washed with water (2 times) and saturated sodium chloride solution and 
dried over magnesium sulfate. After filtration, the filtrate is concentrated under reduced 
pressure at 35 °C and the residue is dried under an HV. The resulting cwde product is 
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purified by crystallization from cSethyt ether/hexane. 2-Chtofo-€-(3-ctitoro-phenyi-amino)-9- 
isopfOpy(-9HiXirine is obtained; Ri = 0.46 (ethyl acetate); m.p. 12B-129°C. 

Example 5: Analogously to Example 1 , 6^3-chbro^henyi-an^ 
hydroxyn»%Jpyrrdkfirv1^9^purin6 is obtained from 250 mg (0.81 mmol) of 2-chJoro~6- 
( 3- cttc*o-pheriyl^mirK>> j ^^ [descrtoed in Stage 1.2] and 5 mf (51 mmot of D- 

prainoi (i.e. R(*)-profinol]. The product is purified by digestion with drrsopropyl ether; Ri = 
0.52 (memyiene cnloride:memanoi = 9:1); mp, 164-165 "a 

Example 6: Analogously to Example 1, 2-(3^mino^ropyt-amino)-6-(3^loro^henyl^mino)' 
9-etftyl-9H-purine is obtained from 308 mg (1 mmpt) of 2-chtoro-6-(3^^roi>henyHinwK))- 
9-ethyt-9/tpurine [described in Example 1, Stage 1.2] and 10.04 ml (120 mmol) of 1,3- 
diamino-propane. The product is purified by digestion with (filsopropyl ether; Rr = 032 
(methylene chlonde:methanolxofK»nrated aqueous ammonium hydroxide solution = 
900:100:1); FAB-MS: (M+H) + = 346; HPLC: Uflrad 2CV2) = 8.07 mmutes. 

Example 7: Analogously to Example 1 . 2Htra^2^mincM^fdohexyt-amino>^3<hloro- 
phenyf-amino)-9-ethyt-S*fpurine is obtained from 308 mg (1 mmol) of 2-chtoro-6-(3-chioro- 
phenyl-dmtno)-9-ethyl-9Afpui1ne [described in Stage 1.2) and 6.0 ml (50 mmol) of (+/-)- 
trans- 1 ,2-cfiamino-cyclorwxane. The product is purified by digestion with diisopropyt ether; 
Rf - 0.19 (ethyl acetate^neth and icon centrated aqueous ammonium hydroxide solution ~ 
900:100:1); m.p. 99.4-100.5 °C. 

Example 8: Analogously to Example 1 , 2-(2-hydroxy-ethyl-arnino)-6-(3-ct^ro-phenYl- 
amino)-9-ethyl-9>fpurine is obtained from 35 mg (0.01 mmol) of 2-chlon>6-(3-chloro- 
phenyl^mino)-9-ethyt-9/^piffir»e and 1 .0 ml of ethanolamrne after 8 hours at 1 50 °C; m.p. 
99-102 X; Ri = 0.3 (methylene chtoridermethanol = 9:1 ). 

Example 9: Analogously to Example 1 . 2^24tytlroxy^thyi-ammo)^-(4<tten>^henyl- 
amino)-7-etr>yf*7Wf>urine is obtained from 172 mg (0.5 mmol) of 2-chJoro-6-(4-chloro* 
phenyl-amino)-7*thyf-7ttpurine (also additionaSy contains 2-cWoro-6-(4-cWoro-phenyl- 
amrno)-9-ethy1-9H-purine] and 1 .0 ml of ethandamine after 12 hours at 1 10 °C; m.p. 99- 
1 02°; Ri = 0.2 {hexane:ethyl acetate = 1:1). 
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The starting material is obtained as (blows: 

StWWfrl; 1.0 g (5.29 mmo!) of 2,Michloro^urine is dissolved in DMF (20 ml) and treated 
with 152 mg (80%, 5.3 mmol) oi sodium hydride and the mixture is stirred at RT for 0.5 
hours. After addition of 0.42 ml (5.3 mmoJ) of ethyl iodide, the mixture is stirred at 70 °C for 
3 hours, diluted with ethyl acetate (100 ml) and extracted with concentrated brine. The 
organic phase is dried (socfium sulfate) and concentrated and tt* residue is 
chromatographed (silica gel, methylene chtorkte:methanol = 19:1). An oily mixture 
comprising 2,6<Jichloro-7^thyrl*7ffpurine and 2,6^loro-9-ethyl-9HHwrine is obtained. 

SftflP^fc 465 m 9 (21 mmol) of the mixture of £6Kfichloro-7-ethyl-7H-p urine and 2fr 
dichtorcK9-ethyl^r^rtne are stirred in butane! (5 ml) with 1.05 g (13 mmol} of 4<Woro- 
anitine at 100 °C for 8 hows. After crystallization from methylene chloride and (Sethyl ether, 
2-<ttoro^4^ttOfo^ and 2^oro^4-crtofo-phenyl- 

amino}-9*ethyl-9ffpurine are obtained as white crystals. 

EWTOfrlft Analogously to Example 1 , 2-benzytam^^3^loroi>henyl^mirK))-9^thy|. 
WHumne is obtained from 154 mg (0.5 mmol) of 2<htoro^3^roi?henyl-afnino)-9- 
ethyt-9f*purine and 1 .09 ml of benzylamine after 3L5 hours at 140 °C; m.p, ©-90 °C. FAB- 
MS: (M+H)* = 379. 

Bampfrli : Analogously to Example 1 , 2-<2i&henyl-etr^^ 
amirx>)^thy|-eH-puffne Is obtained from 189 mg (0.613 mmol) 2-chbro-6-<3-ch{oro- 
phenyl-amino)-9^triyWHpurine and 1.2 ml 2-phenyl-ethyfamine after 16 hours at 130 °C; 
m.p. 15M52 °C; FAB-MS: (M+H) + « 393. 

Sxaryffle 12: Analogously to Example 1, 2-{3-iTWitrK>xy-pfopyi-a^ 

arrwK)h9^thyl-9H^rine is obtained from 1B2 mg (0-591 mmol) of 2-chloro-6-(3-chloro 1 )rie- 
nyl-amirw)-9^^r^purine and 1 2 ml of 3-mefhoxyH>ropylamine after 3 hours at 120 °C; 
m,p. 93-94 *C« FAB-MS: (M+H) + = 361. 
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Examote 13: Analogously to Example 1 t 6-(3^loro-phenyl^fnrno)-9^thy1-2-(2-furfury1- 
amano)-9H-purine is obtained from 200 mg {0.65 mmol) of 2-chloro-6-(3-chloro-phenyt- 
amino)-9-ethy1-9H-purine and 1 2 ml of 2-furfuryiamine (freshly dkstHed) after 5.5 hours at 
1 25 °C: m.p. 82-84 °C; FAB-MS: (M+H)* = 369. 

Examote 14: Analogously to Example 1, 2^2^^>erkfirx>-ethyl-amino)-6-^ 

amm)-9-ethyl-9/fpurjne is obtained from 200 mg (0.65 mmol) of 2-chloro-^(3-chloro-phe- 
nyl-aminoh9-e1hyl-9H*punne and 1.2 ml 2-piperidino-ethylamine after 2 hours at 125 °; 
FAB-MS: (M+H)* = 400; R, = 0.32 (methylene chloride:methanol = 9:1). 

Example 15: Analogously to Example 1, 2-<tetrahydrafurfurytomir>o}^ 
amino}-9-ethy^9H-purine is obtained from 200 mg (0.65 mmol) of 2-chloro-6-(3-chloro-phe- 
nytemiix))-9-ethy-9W-purine and 1.5 g of tetrahydrofurfurylamlne after 12 hours at 100 °C; 
ntp. 84-86 °C, FAB-MS: (M+H)* = 373. 

Example 16: Analogously to Example 1 , 2^-(2i)yrkJy1)^thyi-amtnol^3^toro-ph«^ 
amino)*9-ethyl-9H-purine is obtained from 200 mg (0.65 mmol) of 2-cWoro-6-(3-chloro- 
phenyt-amino)-9-ethyl-9ffpurine and 1 2 ml of 2-<2-amino-ethyt)-pyridine after 1 .5 hours at 
125 °C; m.p. 152-153 °C, FAB-MS: (M+H)* = 394. 

Example 17: Analogously to Example 1, 6-(3»chloroi)henyl-amino)-2-[2^4-ffwrpholinylJ- 
ethyt-amino)-9-ethyl-9ft purine is obtained from 200 mg (0.65 mmol of 2-chloro-6-{3-chloro- 
pheny1-amino)-9-ethyf-9/fpurine and 1 .5 ml of 4-(2-amhio-ethyl)-mofphdine after 14 hours 
at 100 °C; FAB-MS: (M4H)' = 402; R, = 0.63 (methylene chkxide:methanol = 9:1). 

Example 16: Analogously to Example 1, 2-{4-(2-«minoethyl)-pipendin-1 -yf]-6^3-chloro- 
phanyt-arTOno)-9-ethy1-9H-pumie is obtained from 200 mg (0.65 mmol) of 2-chloro-6-(3- 
(Aloro-phenyl-amiTO>-9-ethyh9HiHJrine and 15 g of 4^2-amirx«thyl)-pveri«ftne after 1.5 
hours at 100 °C; m.p. 182-184 °C; FAB-MS: {M+Hr= 400. 

Exampte 19: Analogously to Example 1, 2-f4-(2-amino-ethyi)-piperaz!n-1 -ytHM3-chloro- 
phenyl-amtno)-9-ethyl-9H-purine is obtained from 200 mg (0,65 mmol) 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyt-S/fpurine and 1.5 g of 1-(2-amino-ethyl}-piperazine after 20 hours at 
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40 °C; FAMrfS: (M+H)* = 401; R, = 0.48 (methylene cMoride:methanot:concentralad 
aqueous ammonia solution = 90:10:1). 

E*flmRtegg; Analogously to Example 1 . 2-{2-{3-inc^^(hyl^nBno]^-(3^»| 0 f t ) i) ^ ri y|. 
ammo)-9-elhyl-9«purine is obtained from 200 mg (0.65 mmol) of 2-chloro-6-{3<htoro-pne- 
nyi-aminoJ-g-e^yi-SH^iaine and 1 .5 g of tryptamine after 1.5 hours at 130 "C; m.p. 106- 
1 08 °C; FAB-MS: (M+Hf = 432. 

Exam P > g^: Analogously to Example 1 , 2-(2-tfw-€thy1-amir»)-6-{3-^loro-phenyK a niino)-9- 
ethyWtfpurin* is obtained from 200 mg (0.65 mmol) «f 2-chloro-6-(3-chroroitonyl^ino)- 
9-ethyt-9tt|>urine and GOO mg of cystamine in 3.0 ml of n-amyl alcohol after 20 hours at 
140 fJ; m.p. 124-127 a C, FAB-MS: (M+Hf = 349. 

5Mm\9&: Analogously to Example 1, 6-(3-chtoroi>herry1*mto^^ 
1-ylHiiethylamirio)-9-ethyW«i)urine is obtained from 200 mg (0.2 mmol) of 2-chfon>9- 
ethyl-9H- P urln9 and 1000 mg of 1-{air*»oiTietr^)^ V dohexajv1-ol after 14 hours at 120 "; 
m.p. 143-145 "C, FAB-MS: (M+H)* =401. 

Emni**23-- Anatogousry to Example 1, 6-<3-diloro-phertylari™^ 
purine is obtained from 308 mg (1 mmol) of 2-chloro^3K*kxo^enyl-ainrno)-9-etriyl-9HL 
purine [described in Stage 1.2] and 258 mg (3 mmol) of piparazine in 10 ml of xylene. The 
product is purified by Digestion with diisopropyl ether and hexane; R, = 0.44 (ethyl 
acetate:methanolxorK»ntrated ammonium hydroxide solution = 900:100:1); FAB-MS: 
(M+H)+ = 358; m.p. 181 .5-1 8^5 °C. 

Example 24: 200 mg (0.58 rrarioO of 2-cftoro-9-etrtyl^(3 
purine and 2 ml of 3-amino-1-propano« are stirred at 140 X for 2 h and the mixture is 
allowed to oool and is diluted with 60 ml of ethyl acetate. The organic phase is washed with 
water and dried over sodium sulfate. After removal of the solvent, the residue is 
recrystaiiied from sthyt acetate and diethyl ether. 9-Ethyl-2-^-hydroxy-propyl-airrino)-6- 
(3-tjrfiu<)romethyl-phenvl-arnino)-9)^nne is obtained; m.p. 136-137 °C; FAB-MS: (M+H)* = 
381; Rf = 0.7 (ethyl acetatamethanol = 9:1). 
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The starring material is obtained as follows: 

Stage 24.1: 1.9 g (10 mmol) of 2,6-dichtoro-purine and 8.05 g (50 mmol) of 3- 
triftuoromethyl-aniline (FJuka, Buchs, Switzerland) in 60 ml of n-butanoi and 3 ml of DMF are 
stirred at 60 °C for 6 h. 50 ml of ethyl acetate are added to the cooled reaction solution end 
the precipitate is filtered off and further stirred in 40 ml of isopropanol at 40 X 1or 60 rnin. 
Aftet filtration with suction and drying, 2<htoro^3-trffluoromsthyl-ph^ is 
obtained; 246-250 °C; FAB-MS: (M+H) + - 314; Rf = 0.45 (methylene chJoridermethanol 
= 955). 

Sta ge 24.2: A mixture comprising 1g (32 mmol) of 2^loro-6-(3-trifluoromethyl-phenyf- 
amirw)-purine, 1.7 g (5.1 mmol} of caesium ca/bonate and 2.1 ml (25.6 mmd) of ethyl 
iodide in 7 ml of cfioxane/toater/DMF (822) is stirred at RT for 18 h. It fe then diluted with 
ethyl acetate and the organic phase is washed with water. This phase is separated off and 
dtied over sodium sulfate. After removal of the solvent, the residue is recrystallized from 
ethyl acetate and diethyl ether. 2-Chlo«>-9^yl-6^3-trifhK^ 
purine is obtained; m.p. 129-130°C; FAB-MS: (M*H) + = 342; Rf = 0.6 (methylene 
chloride:methanol = 9:1 ). 

Examote 25: Analogously to Example 24, 9-ethyl*2-(3-hydroxy-propyl-amm 
[(3-hydroxy-propyl)^mincra^ is obtained from 

140 mg (0.4 mmol) of 2-chJoro-6-(3-<th*xycart>OT^ 

purine and 1.5 mi of 3-amino-1-propanol after 4 h at 110°C; m.p. 136-142*0; FAB-MS: 
(M+Hf = 428; Rf = 0.7 (methylene chk>ride:methanoi = 7:3). 

The starting material Is obtained as follows: 

Stage 25.1: Analogously to Stage 104.1, 2niiloro-6-(3-ethoxycarbonyt-2-methy(-phenyt- 
aminoj-purine is obtained from 1.2 g (6.4 mmol) ol 2,6-dichloro-purine and 1.5 g (9.1 mmol) 
of ethyl 3namino-2-methyl-benzoate (prepared by the method of Fringuelli etal. , 
Tetrahedron 1969, 25, 4249) in 25 ml of n-butanol after stirring at 75 8 C for 48 h; m.p. 235- 
236 °C; FAB-MS: 318 (M+H) + ; Rf = 0.5 (methylene chloride: methanol = 9:1). 
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Stage25.2: Analogously to Stage 24.2, 2-chtoro-6-{^oxycart»ony«.2-rne*yl-phenyl. 
amlr»)-9-ethyl-9Wf>urine is obtained from 500 mg (1.57 mmol) of 2-chtoro-6^3-ethoxy- 
cart»rr/l-2-metnyH>neri^ 1 .01 g (3.15 mmol) of caesium carbonate and 

1.3 ml (15 mmol) of ethyl iodide in 20 ml of DMF/water (9:1) after 6 h at RT; m.p. 142- 
144-C; FAB-MS: (M+H)* = 346; Rf = 0.5 (ethyl acetate:acetone = 12:1). 

Ejcu "P !a28: Analogously ts Stage 242, 2-(3-hyd 1 • 0 xy- P ropyi. a mu 1 o)-^3^nethoxy^iw»y|. 
amrno)-9-ethyl^f+purine is obtained from 100 mg (0.32 mmoQ of 2-(3-hydroxy-propy|. 
amir»)-6-(3-rrieiho}cyi)henyt^^ 20B mg (0.64 mmol) of caesun carbonate and 
250 mg (1 .6 mmol) of ethyl todkte in 4 ml of DMF/water (9:1) after 48 h at RT; rap. 
130-l3rC; FAB-MS: (M+H)* = 343; Rf » 0.55 (methylene cWoride inetnanol = 9:1 ). 

The starting material is obtained as follows: 
SjajB_2^ Analogous* to St^ 

obtained from 1 .9 g (10 mmol of 2,6^iehlom-purine and 1 .5 g (1 2 mmoJ) of m-anisldlne 
(Fluka, Buchs, Switzerland) in n-bularK*DMF (18:3) after stirring at 50 "C for 4 h; m.p. 
245-246 -C; FAB-MS: (M+H) + a 276; R| = 0.75 (methylene chioride:methanol = 82). 

S faflg 28.2: Analogously to Example 24, 2K3-r^noxy-pn3pyl-amiTO)^3-methoxy-pheny1- 
aminohpurine is obtained from 0.96 g (3.5 mmol) of 2^oro*(3HTiethoxy-phenyi-amlno)- 
pirrine and 8 ml of 3^mino-1-propanol after stirring at 150 "C for 5 h: m.p. 199-200 "C; 
FAB-MS: (M-fH) 4 = 315; Rf = 0.15 (methylene chloride: methanol = 9:1). 

Analogously to stage 24.2. 2-(3^roxy-qropyhamiro)-6-(3-fn8moxy^henyl- 
amir»)-9-isc<»opyl-9/+purine Is obtained tram 180 mg (057 mmol) of 2-(3^ydroxy-propy1- 
amir»W3™ihoxy.pheiiy^^ (Cf. Stage 262), 372 mg (1.14 mmol) of caesium 

carbonate and 0.3 ml (0.003 mmol) of isopropyl iodide In 5 ml of DMF/water (9:1) alter 16 h 
at 60 -C; m.p. 128-129 "C; FAB-MS: (M+H)* = 357; R| = QJS (CH2Cfejnethar»ol = 9:1 ). 

&* m f** 3fr Analogously to Stage 242, 9-(2-hyc^-eth^2-(3+ydroxy 
(3^thoxy-r^enyl-amino)-9/^urine is obtained from 180 mg (0.57 mmol) of 2-(3-hydraxy- 
propyl-air^)-6-(3-me»hoxy^^^ (cf. Stage 26.2), 372 mg (1 .14 mmol) of 



WO 97/16452 



PCT/RW6/W573 



-63- 

caesium carbonate and 0.33 ml (3 mmot) of 2-iodo-ethano4 in 5 ml of DMF/water (9:1) after 
18 h at 60 °C; m.p. 132-133 °C; FAB-MS: (M+H) + = 359; Rf = 0.5 (CH^rmethanol = 9:1 ). 

Example 29: Analogously to Example 24, 9-ethyl-2-l2-<4Hntidazolyl)-ethyi-aminoJ-€-{3- 
methoxy-phenyl-amirK>h9H-purine is obtained from 91 mg (0.3 mmol) of 2-chkxo-Q-etlTyl- 
e-(3-mettKxy^henyi-am(no)-9HiXHirie and 1 .1 g (10 mmol) of 2^4-imidazolyl>-«thytaniine 
(Fluka, Buchs, Switzerland) after 2 h at 120 °C; FAB-MS: (M+H) 4 = 379; Rf = 0.15 
{CHgClg^Wdianol = 5:1}. 

The starting material ts obtained as follows: 

Stage 29.1: Analogously to Stage 24.2, 2^Noro*9-elhyl-6^3-methoxyi3henyt-am^o)^H 
purine is obtained from 1 .5 g (5.44 mmol) of 2<hkxo^3^thoxyi»h6nyl-^^ 
(cf. Stage 26.1), 8.5 g (54.4 mmol) of ethyl iodide and 2.6 g (8.1 mmol) of caesium 
carbonate in 45 ml of (fioxana/Water/DMF (8:1545) after 6 h at RT: m.p. 158-159 °C; FAB- 
MS: (M+H)* = 303; Rf = 0.55 (CH^fcmethanol = 9:1 ). 

Example 30: Analogously to Example 24, 2^34tydroxy-propyl-ammo)^(3 t 4 i 5-trimethoxy- 
phenyl-amino>-9-methyi-9W- purine is obtained from 70 mg (0.2 mmol) of 2-chloro-9-methyl- 
6-(3A5-trimethoxy-phenyl^rwno)-9Hf)urine and 0.23 ml (1 J5 mmol) of 3-amino-1-propanol 
after 2 h at 150 °C; m.p. 1 66-1 67 °C; FAB-MS: (M+H)- = 389; Rf = 0.35 (CHsCfermethanol = 
9:1). 

The starting material is obtained as follows: 

Stage 30.1: Analogously to Stage 24.1 , 2<hioro^3 1 4>trimethoxy*ph^ is 
obtained from 1 .5 g (7.9 mmol) of 2,6-dichioro-purine and 1 .45 g (7.9 mmol) of 3,4,5- 
trimethoxy-anline (Fiuka, Buchs. Switzerland); m.p. 265 °C; FAB-MS: (M+H)* = 336; Rt = 
0.3 (CH2Cl2:melhanol = 9:1). 

Stage 30.2: 168 mg (0.5 mmol) of 2K^ro-6^3 ( 4,5-trimethoKy-phenyf^minoH)urine l 
103 mg (0.75 mmol) of potassium catbcnate and 0.156 ml (2.5 mmol) of methyl iodide are 
stirred in 3 ml of dimethylformamide at room temperature for 5 h. 30 ml of ethyl acetate are 
added to the slightly cloudy reaction solution and the mixture is extracted with water. The 
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organic phase is dried over sodium sulfate. After removal of the solvent, the residu is 
recrystallized from ethyl acetate and diethyl ether. 2-Chloro-6-(3,4 ( 5-frimethoxy-pheny». 
aminoK9-rnethyWHiHJrine is obtained; FAB-MS: (M+H)* = 350; R f = 0.6 (CHjjCfcmethanol 

= 9:1). 

Example 91; The following compounds of the formula I are obtained analogously to the 
processes described in this text 

a) 2^(3*n;inomsthy^^ 

b) 2-(2-methy«amino-eth^^ 

c) 2-[2-(2^noHHhy1^mto^ 

Example 32: fry «psufrs 

5000 capsules, each of which contain 0.25 g of one of the compoundsof the formula I 
mentioned In the preceding or following Examples as active inpecfient, are prepared as 
follows: 

composition 

Active ingredient I250g 
Talc 180 g 

Wheat starch 120 g 

Magnesium stearate 80 g 
Lactose 20g 

Preparation process: The powdered substances mentioned are pressed through a sieve of 
mesh width 0.6 mm Portions of 0.33 g of the mixture are transferred to gelatin capsules 
with the aid of a capsule-f aing machine. 

Example 33: Soft capsules 

5000 soft gelatin capsules, each of which contain 0.05 g of one of the compounds of the 
formula I mentioned in the preceding or foftowfng Examples as active ingredient are 
prepared as follows: 

Composition 
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Actrve ingredient 250 g 
Laurogtycol 2 litres 

Preparation process: The powdered active ingredient is suspended in Lauroglykof* 
(propylene glycol laurate, Gattefoss6 S A, Saint Priest, France) and ground in a wet- 
pulverizer to a particle size of about 1 to 3 pm. Portions erf in each case 0.419 g of the 
mixture are then transferred to soft gelatin capsules by means of a capsule-fffling machine. 

Eyampte 34; Soft cawuhtt 

5000 soft gelatin capsules, each of which contain 0.05 g of one of the compounds of the 
formula t mentioned in the preceding or following Examples as active ingredient, are 
prepared as follows: 

Composition 

Active ingredient 250 g 
PEG40O 1 litre 

Tween 80 1 litre 

Preparation process: The powdered active ingredient is suspended in PEG 400 
(polyethylene glycol of Ml between about 380 and about 420, Ruka, Switzerland) and 
Tween* 60 (polyoxyethytene sorbitan monolauraie, Atlas Chem. Ind., Inc., USA, suppfied by 
Ruka, Switzerland) and (pound in a wet-pulverizer to a partide size of about 1 to 3 \im. 
Portions of in each case 0.43 g of the mixture are then transferred to soft gelatin capsules 
by means of a capsule-fling machine. 

Exa mple 35 : Analogously to Example 1, 2-(cjs-2-amino-cyctohexyl-ainino)-6-(3*chk]rO' 
phenyt-amtno)-9-ethyl-9H-purine (cf. Example 3) is obtained from 539 mg (1 ,75 mmol) of 2.- 
chioro^3<^ro-phenyl^mirK))-9^ (described in Stage 1.2J and 3.32 ml 

(28.6 mmol) of cis-1 t 2-d»mino-cyctohexane after 6 h at 150°C, in the form of the 
enantiomeric mixture which is split Mo the two enantkxners by means of high pressure 
liqiid chromatography by a chiral stationary phase (Chiralpak* AD, silica gel, 20 jim, Daicel, 
Chemical Industry Tokyo, Japan). 2-[(2S, IR)-2-AmirKH^<^exyl^mmo}-6-(3^loro-phenyt- 
am ino)-9-ethy(-9 purine (preliminary assignment of the absolute stereochemistry); 
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[d]o° = +8.6 ft [methanol, c = 1] and 2-[(2R,1 S^mincH^clohexyt-anwo)-^3-ch»oro- 
phenyl-amino)-9-etby(-9^purine (preliminary assignment of the absolute stereochemistry); 
[afo 20 = -8.8° [methanol, c = 1 \ are obtained. Tlie otfier physical data are identical to those 
given in Example 3. 

Example 36: Analogously to Example 1, 6^3^toroi«tenyharr^ 
methyH»peridb-1 -yi]«9Kpunr>e is obtained from 308 mg (1 .00 mmol) of 2-chk>rc>-6. 
(o-dtocr^!^^ [clescffced In Stage 1 2] ainj 2,30 9 (20 mmol) of 

racemic 2iNperidinemethanol after 775 h at 1«rC;m.p. 1B4 °C; FAB-MS: <M+«) + = 3g7; 
HPLC: U (grad^) = 14.17 minutes. 

Example 37: Analogously to Example 1, 2-[(2RJR)-2-amirio-cy^ 
phenyl-aminoh9-«rtr^ obtained from 539 mg (1 .75 mmd) of 2-chloro^- 

<3-cNoro^nyl^^ 9tage 1.2J and 3.26 g (28.6 mmol) 

of (1 FURH-H £^mino^cydohexane after 6 h at 150°C and purification by means of 
column chromatography anddqastion In disopropyl ether m.p 151.9 "C; FA&WS: (M+H)+ 
* 386; HPLC: t* (grada*) = 10.14 minutes, [afo 20 » -36.3° [methanol, c = 1). 

fafflfflPlO 3$ Analogously to Example 1 ,2KtrarB-4-amim^^ 
phenyf.aminoH-ethyWHpurine; FAB-MS: (M*H)* = 388; HPLC: t* (gradaw) * 8.47 
minutes, and 2-(<te-4-amro*cyc^ 

FAB-MS: (M+H)+ = 386; HPLC: U, (gracW « 9.37 minutes are obtained from 308 mg 
(1 .00 mmol) of 2^ro^3-chloioi?rie^ [descrtoed in Stage 

1 .2] and 3.26 g (28,6 mmof) of 1 ,4KJianwKH^ctohexane (cte/trans mixture) after 25 h at 
100°C and purification by means of column chromatography. 

Example 39: Analogously to Example 1, 2-{tnins*amino-<^dche 
pher^^inoK9^^9Hiwrine; FAB-MS: (M+H)+ = 386; HPLC: U (gradaw) = 9.32 
minutes, and 2^cis-3-amino-cydohex^ 

FAB-MS: (M+H) + = 386; HPLC: (grad**) = 9.19 minutes, are obtained from 308 rug 
(1 .00 mmol) of 2-(Mw^-(3-(^oro [described In Stage 

1.2] and 3,26 g (28.6 mmol) of 1 t 3KJiamir»<ydohexane (ctsftrans mixture) alter 13 h at 
100°C and purification by means of column chromatography. 
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Examole 40; Analogously to Example 1 , 6-(3^Woft>-ph^y^JT«no)-9-ettiyl-2-{(S)-2- 
hydroxymethyli)ynolkfin-1-yO-9Hi>urine is obtained from 250 mg (0.81 mmol) of 2-diloro-6- 
(3K^o«H*^-^ in o)-^%^9^ ur « e [described In Stage 1.2) and 25 mid L-fmofinol 
[i.e. SW-prolinol] after 5 h at 60°C and purification by means of column chromatography 
and digestion in dfeopropyf ether m.p- 169°C; FAB-MS: (M+H) + = 373, HPLC: U (gra<W 
= 13.78 minutes. 

Example 41: Analogously to Example 1 , 2-{lraf^2^!TtirK>-cyclobexy^ 
phenyi-amino)-9^thyl-9H-pui1ne ia obtained from 539 mg (1.751 mmol) of 2-chtoro-6-(3- 
chtorophenyl-amino)-9^thyl-9Hi)urine (described in Stage 1.2] and 3.266 g of (1$,2S)-(+)- 
1^-dteurrino-cydohexane after 6 h at 150°C and purification by means of column 
chromatography; m.p. 152.3°C; FAB44S: (M+H)+ = 386; HPLC: W (grad**) = 10,18 
minutes. 

Example 42: Analogously to Example 1, 243*mtrKH>heny*amrrto^ 
amino)-e-ethyl-eHj>urine is obtained from 308 mg (1.0 mmol) of 2-chloi©-6-(3-chforo- 
phenyl-amino)'9^thyWHi)urine [descrfced in Stage 1 .2} and 324 mg of 1 ,3* 
phanyfandiamine in 10 ml of rv-butanol after 72 h at 135 °C m a glass pressure reactor and 
purification by means of column chromatojpaphy and (Sgestion in diisopropyl ettier; m.p. 
205°C; FAB-MS: <M+H) + = 380; HPLC: W (gradm) = 10-36 minutes. 

Example 43: Analogously to Example 1, 2^adamam-1*yiamifK>)^3-chto^^ 
^thyl^Kpurine is obtained from 308 mg (1.0 mmol) of 2-chtoro-6-(3-chloro-phenyl- 
amino)-9-ethyl-9ffpurine [described in Stage 1.2] aid 2-27 g (15 mmol) of 1-arnino- 
adamantaneln 10 ml of n-butanot after 72 h al 150°C, followed by a further addition of 
1,14 g of 1 -amino-adarnantane and further reaction for 24 h r after purification by means of 
column chromatography (MPLC); FAB-MS: (M+H)+ = 423; HPLC: U (grad**) = 18.56 
minutes. 

Example 44: Anatoooustv to Example l, 6-(3-c*loioi)henyhammo)-9-ethyi^ 
amtno-ethyl*anww)-9H4}urine is obtained from 616 mg (2.0 mmol) of 2-chtoro-6-(3-chtofO- 
phenyl-amtno)-9-€thyf-9H-pynna (described in Stage 1 2] and 8.6 mi of N'-methyl- 



WO 97/16452 



PC17EP96AM5?3 



-58- 

ethylendiamine after 18 h at 45 °C and purification by means of column chromatography; 
m.p. 162.2*C; FAB-MS: <M+H)+ = 346, HPLC: U (gn*W = 9.50 minutes. 

Exgmpfr 4$: Analogously to Example 1, 2H(RM*2^amoy4>yrro^ 
ph^-aminx>}-^thyl-9H^Hirir» is obtained from 616 mg (2 0 rnmoi) of 2-chtoro-6-<3- 
chk>roi>h^yl^no^ [described in Stage 1J>], 456 mg (4,0 mrnol) of 

D-proiinamide [i.e. (RH"h>ro*^amWe] and 0.328 ml {22 rnmot) of 1,8-rfazabicydo- 
l5.4.0]urHie^7-enft(tij.5) (= DBU) in 2^5 mloi'dbiwOiyi suifcwuu* ailer 23 h ak 65'C; m.p. 
> 230°C; FAB-MS: (M+H) + & 386; HPLC: t« (gradaw) = 11. SB minutes; [afc* = + 4.7" 
[DMSO,c = 0.51|. 

Example 4$: A suspension of 56 mg (147rr^)of LiAIH 4 in 2 ml of abs. THF is added to 
a suspension of 150 mg of 2^(RM-)-2-cart»moY^^ 

9-ethyl-9rfpurine (d. Example 45) in 10 ml of abs. THF and the mixture is stirred at 80 X 
for 22 h. After further adcfitton of 56 mg of LiAIH* the mixture is allowed to react further lor 
18 h. 5 ml of WATER are then added dropwise, wilh ice/water cooling, and the reaction 
mixture is then poured onto 50 ml of ice/water. The mixture is extracted three times with 
ethyl acetate. The combined organic extracts are washed twice with water and once with 
saturated sodium chloride solution and dried over magnesium sulfate. After titration, the 
filtrate is concentrated under reduced pressure. The resulting crude product (oil J is purified 
by means of column chromatography and digestion irvdiisopropyl ether. 2-f(R)-2- 
AmirtomethyHiyrrolk^ obtained; m.p. 

126-129X; FAB-MS: (M+H)+ = 372, HPLC; ^(grad^ = T 1.09 minutes. 

Examptq 47; Analogously to Example 1 , 2-(2-amir^rapyl-arn^ 
arranoh9-ethyt-9Hi>urine is obtained from 308 mg (1.0 mrnol) of 2-dik>/x)H6-(3K^oro- 
pnanyl-amtno^thy^^ [described in Stage 1.2] and 2.44 ml of 1,2-diamino- 
prop^ after 17 h at 60 X Jdlowed 

chromatography; m,p. 1 19-120°C; FAB-MS: (M+H)+ = 346, HPLC: (pad M ) = 8.85 
minutes. 

Example 48: Analogously to Example 1 r 6-(3n*k>n>i>rK*y!^ 

tormylamino-pip^ obtained from 308 mg (1.0 mrnol) of 2-chk>n>6-<3- 
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<^ro-phony^ur^)-9^liiyl^^ijnTO [described in Stage 1 2], 190 mg (1 .1 mmot of 3- 
amiro-piperidine ^hydrochloride and 0.314 ml (2.1 mmol) of l,8<Hazablcyck>[5-4.0]undec- 
7-ene(1 .5-5) (= DfiJ) in 7,5 ml of dimethylformarnide in a glass pressure reactor after 40 h 
at 150 °C and purification by means of column chromatography (MPLC); rnj>. 184.3*C; 
FAB-MS: (M+H)+ = 400; HPLC: t«, (grades) = 1 2.56 minulea. 

Example 49: Analogously to Example 1, 2-[(SH-carbamoy1*thylam^ 
amttOr$-ethyl-9ttpurine i* obtained fi'ora 308 nig (1 A m\\u\) ol 2<htoro-6-(3-ch«ra- 
phenyl-amino)-9^yWffpurine [described in Stage 1.2], 137 mg (1 . t mmol) of L- 
alanrnamide hydrochloride [i.e. (S)-(+)-2-amino-propionamideJ and 0.314 ml (2.1 mmol) of 
1 T 8-diazabicyclo(5.4.0]undec-7-ene(1.5-5) {= DBU) in 3.0 ml of (fmethyl sulfoxide in a glass 
pressure reactor after 42 hat 140 X and purification by means of column chromatography 
(MPLC) and digestion in dasopropyl ether m.p. 1 17-1 21 °C; FAB-MS: (M*H>+ = 380; HPLC: 
t<*t(graday2) - 9.88 minutes. 

Example 50: Analogously to Example 1 , 2-(2*mino-2-methyH»opy^ 
phertyl>amino)-^ethyf-9Hiwrine hydrocMoride is obtained from 402 mg (1 .5 mmol) of 
2-ditoro^3-chJcxo-phenytem [described in Stage 1 2] and 4.45 ml 

of 1 ^Kfiamino-2snethyH?F0pane after 8 h al 120°C 1 foflowed by 14 h at 60*C and 
purification by means of column chromatography: m.p. 196^; FAB-MS: (M+4H)+ « 360; 
HPLC: U (grada«) = 9.27 minutes. 

Example 51: Analogously to Example 1 , 6-(3^toro-phenyl-arnino)-9-ethy^^ 
9H-purine is obtained from 308 mg (1,0 mmol) of 2-cWoro^3-chk>ro-phenyl-amfrK))-9- 
ethyl-9>*.purine [described in Stage 1 J2] and 1 .95 g of imidazole in a glass pressure reactor 
after 16 h at 140*C and purification by means of digestion in diisopropyl ether; m.p. 
193-2°C; FAB-MS: (M+H) + = 339; HPLC: t* (grad**) = 1 1 .50 minutes. 

Example 52: Analogously to Example 1 , 2K3^nrano-pynalidirH 
amino)-9-ethyWH.purine is obtained from 462 mg (1 .5 mmol) of 2-chkxo-6-(3-chlon> 
phenyl-amino>-9-ethyl-9A#^3urine [described In Stage 1 .2], 262 mg {1 .65 mmol) of 3-amino- 
pyrrofefme (^hydrochloride and 0.417 ml (2.1 mmol) of 1,8-ciaTabicyclo[5.4.0]unctec-7- 
ene(1 .5-5) (= DBU) in 3.0 mi of dmethyl sulfoxide in a glass pressure reactor after 24 h at 
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140°C and purification by means of column chromatography (MPLC); FAB-MS: <M*H)+ = 
358; HPLC: U (gradaw) = 9.10 minutes. 

E""pl?53: Analogously to Example 1, 2HcarbamoylHnethyl-am 
amriK>)-9^yl-9/^rine is obtained from 462 mg (IS mmofl erf 2-<rtcro-6K3<Wofo- 
ptwnyl*mino)-9-ethyl-9>f purine [described in Stage 1.2], 121 .6 mg (1 .1 mmol of 
glyrinamide hydrochloride and 0.314 ml (2.1 mmol) of 1 t a^lazabicyclo[5.4.CJimdeo-7- 
eo*<1 .5-5) {= DBU) in ao rr<i of (imeihyi surfoxtde in a gtass pressure reactor after IB h at 
150°C and purification by means of column chromatography; m.p. > 220 °C; FAB-MS: 
(M+H)+ = 346; HPLC: U (gracfe*) = 8.99 minutes. 

BfflmpfrS* Analogously to Example 1 , 6-(3^lon>-ph8nyl-ammo)-2-{1 ,4-cfioxa-e-aza- 
spiro(4.5]tte<>*yl)-9*t^ is obtained from 308 mg (1 .0 mmol) of 2<Woro*- 

(3^lon>i>henyl-ainirK>)^ [described in Stage 1 2\ and 3.67 ml (28.6 mmol) 

of 1 .4Hlioxa*a2aspiro[4^Jdecana after 22 h at RT, followed by purification by means of 
d^estwn several times in diethyl ether; as pale beige crystals; rrup. 159-161 °C; FAB-MS: 
(M+H)*^ 415; HPLC: U, (gratW = 12J23 minutes. 

feffiffrteSft Analogously to Example 1, 2-{3^rrrfno-2-hydroxy-prop- 1 -yf-amjno)-6-(3-cribro- 
phenyl-amiTO>-9-ethyl-9Hpur1ne is obtained from 306 mg (1 .0 mmol) of 2-cWoro-6-<3- 
chtorchphenykimirK))^^ (described in Stage 1 .2] and 2.58 g of 1 ,3-dtamtno. 

2-piopanol after 6 h at 1 50°C and purification by means of digestion in diisopropyl ether. 
FAB-MS: (M+H)+ - 362; HPLC: t* (grad**) = 7.68 minutes. 

E*a™Pte%: Analogously to Example 1, 244*mino-phenyl-ami^ 
amino)-9-ethyl-9Hi}urine is obtained from 308 mg (1 .0 mmol) of 2-ch!oro-6-{3-cWoro- 
phenyi-amlrw).9-ethyl-9HiMirine [described in Stage 1.2], 324 mg (3 mmol) of 1,4- 
phanytendiaminfl in 10 mi of n-butanol in a glass pressure reactor after 48 h at 150°C and 
purification by means of column chromatography; FAB-MS: (M+H)+ = 380; HPLC: U 
(gradaw) = 8.87 minutes. 

Example $7: Analogously to Example 1 , 2-[2-amino-benzyl-am^]-6-(3-chtoro-ph«iyl- 
amino)-9-ethyl-9H^urine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6-(3-chloro- 
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phenyi^mino)-9-ethyf-9ffpurine (described in Stage 1 .2] and 3.5 g of 2-anino-benzytemlne 
after 5 h at 1 40 D C and purification by means of column chromatography (MPLC) and 
crystaSization from diethyl ether/hexane; m.p. 166,5 *C; FAB-MS: (M+ H)+ = 393; HPLC: U 
(gracfatt) = 1113 minutes. 

Example 58: Analogously to Example 1, 2-(2'ac^tyiammo^ethyl-amir>o)'6^3^oro-phenyJ- 
amino)-9*ethyl-9Wpurine is obtained from 308 rng (1 .0 mmol) of 2-chloro-6-{3-chlon> 
phcrr^-amfRC>9-cJhyl-9iVi)u™ [described in Stage 1 .2) and 2.78 ml of 2-acetylarnirio-l- 
ammo-ethane after 30 h at 60°C and purification by means of column chromatography; 
FAB-MS: (M*H) + = 374: HPLC: U (gradaw) = 10.15 minutes. 

Example 59: Analogously to Example 1 , 308 mg (1.0 mmol) of 2-chloro-6-(3-chlofo-phenyl- 
amino}-9-etf!yl-9H-purine [descrfoed in Stage 1 .2] and 324 mg (3 mmol) of 1 ,2-phenylene- 
cfomtne are reacted in 10 ml of n-butanol In a glass pressure reactor for 19 h at 1 40°C, 
followed by ackftlon of 486 mg (45 mmol) of 12i>henylenecKamine and further reaction at 
135°C for 17 h. After purification by means of column chromatography, 2-{2-amino-phenyV> 
amino)^3-chk)iThph€riy^mifV3)-9-eth^ is obtained; FAB-MS: (M+H)+ = 380; 

HPLC: U (gradztvz) = 11*36 minutes. 

Example 60: Analogously to Example 1, 2-(242^ino-ethyl*mir»}^ 
chkm>i>henyt-arrcro>9^t^ is obtained from 308 mg (1 .0 mmol) of 2-chloro-€ 

(3-cWoro-phenyt-amino)^^ [described in Stage 1 2) and 5.43 ml of 

diethylenetriamine after 14 h at 75*C and purification by means of column chromatography; 
FAB-MS: (M*«) + = 375, HPLC: t* (gradwz) = 7.40 minutes. 

Example 61: Analogously to Example 1 , 2-(|3-amtnonrethyl}^nzy1-am 
phenyl -amra)-9-ethyl-9ffpu line is obtained from 308 mg (1.0 mmol) of 2-chforo-6-(3- 
chloro-pheny1-amino|-a-ethyl-9Af purine [described in Stage 1.2) and 6.48 ml of 1.3- 
c^aminornethy))benzene after 24 at 75*C and purification by means of column 
chromatography; FAB-MS: (M+H) + = 408; HPLC: U, (grades) = 9.70 minutes. 

Example 62: Analogously to Example 1, 6-(3^oro-phenyl-ar™rK>)-2-[l^^ck>hexy^M- 
(2-hydroxy^thyl)-amino]-9-ethyl-9Hi>urine is obtained from 308 mg (1 .0 mmol) of 2-chtoro- 
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6^3<hlwoi>henykm [described in Stage 1 .2] and 358 mg (2.5 

mmol) of 2^cydohexylami noethanol in 2 mi of DMSO alter 22 h at 1 0O°C, 20 h at 135°C and 
3 h at 150 B C, followed by purification by means of digestion several times in diethyl ether 
and column chromatography; as a yelowish solid; m.p. 125-128*C; FAB-MS: (M+H)+ = 415; 
HPLC; U (gradm) = 12.93 minutes. 

Sample W: 150 mg (3.95 mmol) of UAIH4 are added to a suspension of 400 mg 
(3.79 mmol) of &-(3-ch(c*Oi>henyl-ami^ 

hexahydropyridaziriol^^fpimne (cf. Example 77) in 7 ml of abs. diethyl ether and the 
mixture is stirred in a glass pressure reactor under argon at 80°C fori 5 h. After ooofing, 
0.68 ml of water and 0.16 ml of aqueous 15% NaOH solution are added dropwtee and the 
reaction mixture is then concentrated under reduced pressure. The resulting product 
mixlure is purified by means of column chromatography and digestion In cfiisopcopyl ether. 
6^htoroi}henyl-ein^ 

hexahydropyrida2irK>h9«f)Ufine is obtained; m.p. 163*1 66°C; FAB-MS: (M+H)+ = 509. 
HPLC: t* (gradaoa) s 9.89 minutes. 

Exa ™Pfr P4; Analogously to Example 1 f 2-[(S)-2^rtwmcyH>yrrolid^^ 
phenyl-amlno)-9-ethyWWfume is obtained from 1 .232 g (4.0 mmol) of 2-«hk3ro-6-(3- 
chloroi>henyt^mino)-9^y|.9HfiuriTC [described in Stage 12], 913 mg (4.0 mmol of 
L-prolinarnide p.e. (S)-(-)^rolinamidel in 5 ml of (fimethyl sulfoxide after 5 days at 80°C and 
purification by means of cfgestion in diisopropyf ether; m.p. > 240°C; FAB-MS: (M+H)+ = 
386; HPLC: U (gnaefcac) = 1 1 .70 minutes; [afc* = - 8.0° pMSO, c = 0.5). 

SfflfftpfrpS: Analogously to Example 1 , 6-(3<hlon>phenyl-arnino)-9^t^ 
hydroxy<7ciohexyl^mlno)^/fpurine is obtained from 616 mg (2.00 mmol) of 2-chioro-6- 
{3-chloro-pheiiyLa^ [described in Stage 1.2|,607mg (4.0 mmol) of 

frans^^nwno^yclohexanol hydrochloride and 1 .31 5 ml (&8 mmol) of 1 t 8-dazabicycto- 
[5A0]undec-7-ene(1 5-5) (- D8U) after 3 days at 100X, 3 days at 50°C and purification by 
means of column chromatography; m.p. 1 1 6.5 *C; FAB-MS: (M+H) + = 387; HPLC: t«, 
(gracbo?) = 11 .64 minutes. 
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^xamole 66: 100 mg (0.25 mmol) ol 6M3-chloro-phenyl-amif^ 
amino-piperidtn- 1 -yi)-9/+purine (d. Example 46) are suspended in a total of 9.3 ml ol 
methanols hydrochloric acid (0.5 molar) and the suspension is stirred at room temperature 
for 1 day and then at 60°C for 4 days. The reaction mixture is poured onto 50 ml of a 
saturated sodium bicarbonate solution and extracted three times with ethyl acetate. The 
combined organic extracts are washed with water and brine and dried (sodium sufale) and 
the solvent is removed on a rotary evaporator. After digestion in a little diethyl ether, 
2-(3~airertt-pjperidin-1-^^ obtained; m.p. 

1 65°C; FAB-MS: (M+H)+ = 372; HPLC: U (gracW = 10.30 rrinutes. 

Example 67: A suspension of 230 mg (6.07 mmol) of LiAfH 4 in 5 ml of abs. THF is added dropwise 
to a suspension of 600 mg (1.6 mmol) of 6-(3H^of3henyl-amino)-9-ethy4(S)-2<afbanK)yf- 
pyrroBdin-1-yll-9H-pur1ne (cf. Example 64) in 15 ml of abs. THF, and the mixture is stirred at 80°C 
for 24 h. Thereafter, 10 ml of ice/water are cautiously added dropwise and the reaction mixture is 
poured onto 50 ml of ice/water. The mixture Is extracted three times with ethyl acetate (100 ml each 
time). The combined organic extracts are washed with aqueous sodium bicarbonate solution, water 
and saturated sodium chloride solution and dried over sodium sulfate. After filtration, the filtrate is 
concentrated under reduced pressure. The resulting crude product (o9) is purified by means of 
column chromatography (silica gel), digestion in diethyl ether/hexane and RP4APLC (medium 
pressure chromatography, Uchroprep' RP-18 (irregular silica gel support material, Merck, 
Darmstadt Germany)). 2^S>-2-Aminomethyli)yrrolidirhl -ylK-(3^rtoroi>henyi-anfwno)^thyl-9H- 
purine is obtained as an oft FAB-MS: (M+H)+ = 372 ( HPLC: <grad»a) = 11.25 minutes; 
[oV* = - 56. r |DMSO t c = 0.51 ]. 

Example 68: Analogously to Example 1 1 fi-(3^toroi>henytemTO^^ 
(imidazdy0h9H?urine is obtained from 306 mg (1.0 mmol) of 2n^ro^3-<^ro~pheny^ 
ethyWr+purine [descried in Stage 1.2], 148 mg (1.1 mmol) of 4KhydraxymethylHrreda2ole hydro- 
chloride and 0.314 ml (2.1 mmol) of DBU in 2.5 ml of dimethyl sulfoxide in a glass pressure reactor 
after 48 h al 1 40°C followed by purification by means of MPLC (silica gel); FAB-MS: (M+ H)+ = 370; 
HPLC: W (gradaoa) = 10.96 minutes. 

Example 69: Analogously to Example 1 , 6-(3-chloro-phenyt-amino)-2-(trans-2-hydr0(xy- 
cyc^xylamino)-^thyl-9r4purine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6-(3-chtoro- 
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phenyl-aminoJ-^thyl-SH^rine [described in Stage 1.2J. 166.8 mg (1.1 mmcJ) of frans-2-amino- 
cyctotiexanol hydrochloride and 0.314 ml (2.1 mmd) of DBU in 2 ml of dimethylsutfoxide after 24 h 
at 130«C and purification by means of MPLC (silica gel); FAB-MS: (M+H)+ = 387; HPLC: «„, 
(gradnts} = 13.38 minutes. 

Example 70: Analogously to Example 1 , H3^loroi>rteny»-arn^ 

cyc1aper*1-yl-amir»)-9W^rine is obtained from 308 mg (1.0 mmol) of 2-chtoro*(3-chloro-pher>yl- 
am^lMimyi-«>HKinne (descnbed in Stage 1 2\ and 1 .47 g (12.8 mmol) of 1-amino-1 -hydroxy- 
methyHqrctopentanB in 1 ml of dimethyl sulfoxide in a glass pressure reactor after 24 h at 130-C 
and purification by means of MPLC (sica gel): FAB-MS: (M+H)+ = 387; HPLC: L, 
(gradm) = 13.43 minutes. 



Example 7 . 1; Analogously to Example 1, 643^oro-pbOTyl-amirw)-2-<2-cyarK« 
9*purine trifluoracetate is obtained as an oil from 308 mg (1 .0 mmol) of 2-ctiloro-6-<3-critoro- 
pheny*-amino>*flthyi-9^tinae (described in Stage 1 .2], 282 mg (1.1 mmol) of 3*mtno- 
propwr^fumarateaiid0.314nil(2.1ii^)of DBU in Z6 ml of dimethyl sulfoxide in a glass 
pressure reactor after 30 h at 150X, followed by purification by means of column chromatography 
(sifca gel), digestion in disopropyl ether and RP-MPLC column chromatography (medium pressure 
chromatography. Lichroprep RP-18); FAB-MS: <M+H)+ = 342; HPLC: t, (grad**) = 12 36 minutes. 

EMWa.Tfc Analogously to Example 1, 6-(3«*l©rc-phenyl-amino)-9^^ 
9*purlne is obtained from 308 mg (1.0 mmol) of 2<Moi<^^oto^hm^^inoy9^^H- 
purine (described in Stage 1 .2] andZ39g (28.6 mmol) of 4-hydroxypiperidine in a glass pressure 
reactor after 17 h at 1 30X, followed by purification by means of cfcgestion in diisopropyl ether; 
m.p. IDi^C; FAB-MS: (M+H) + = 373; HPLC: U, (gradm) = 12.63 minutes. 

Exfimj2!e73i Analogously to Example 1. 5-(3-chloro-ph«myk^ire>-9-^ 
9/+purine is obtained from 308 mg (1 .0 mmol) of 2-cftiOTO^(3^roi>heryl-ar™no>-9-ethy1-9H- 
purine (described in Stage 1 3] and 431 mg (4.64 mmol) of hexahydropyitdazine in a glass pressure 
reactor after 20 h at 65"C, followed by purification by means of digestion in diisopropy ether; 
m j>. 1 26°C; FAB-MS: (M+H)- = 358: HPLC: U (grad**) = 1 2.03 minutes. 
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Example 74: Analogously to Example 1, 6-{3-chk>r(H)henylamino)-2-[{2 t 6^nwthyl)- 
fMpera2mo]-9-ethyt-9H-purine is obtained as a colourtess powder from 308 mg (1.0 mmol) 
of 2^IOfO^(3^lorc^anyi-an^)-9^thyl-9H-pLifffie [descrtoed in Stage 1.2] and 3.26 g 
(28.61 mmd) of 2,6-dlmethyl-piperazine in a glass pressure reactor after 16 h at 140 c C t 
followed by purification by means of digestion in dtfsopropyl ether; m.p. 183°C; FAB-MS: 
(AAfH)+ = 386; HPLC: U <grad»z) = 10.49 minutes. 

ES6t"pte 75: Analogously to ExarnpSe 1. 2n4*inirK>-uip*ra/in-1-v^^ 
amino)-9-ethyl-9Hpurine is obtained from 308 mg (1 .0 mmol} of 2-cWofo-6K3-chton> 
phenyl-amino)-9-ethyl-gHiMJrir>e [described in Stage 1.2], 191 mg (1,1 mmol) of piperazin- 
1-yl-amine and 0.314 ml (2.1 mmol) of DBU in 1.0 ml of dimethyl sulfoxide in a glass 
pressure reactor alter 20 h at 100*0, followed by purification by means of column 
chromatography, digestion in cfisopropyt ether and MPLC (slica gel); FAB-MS: (M+H)+ = 
373; HPLC: U Igradwa) » 9.65 minutes. 

Example 76: Analogously to Example 1 , 6-{3-chJ«oi>henyi^ino^ 
cyclohex-1 -yt-amino)-9/+purBi8 is obtained as a soNd oa from 308 mg (1 .0 mmol) of 2- 
chk>ro^3K*lcroi)hen^ [descrflaed in Stage 1 .21, 177 mg (1.1 

mmd) of os-2-amino-cydohexanol hydrochloride and 0.314 ml (2.1 mmol) of DBU m 2.0 ml 
of dimethyl sulfoxide in a glass pressure reactor after 17 h at 100*0 and then 5 h at 150°C, 
followed by purification by means of column chromatography; FAB-MS: (M+H) + = 387; 
HPLC: Ur (grades) = 13.86 minutes. 

Example 77: 0.126 ml of p-tolyl Isocyanate is added dropwise in portions to a solution of 
358 mg (1 mmol) of 6-<3^*toio-phenyl^ 

(cf . Example 73) in 2 nil erf methylene chloride while coding with Ice/water. The white 
suspension formed is stirred at RT for 20 h and dissolved in 100 ml of methylene chloride 
and the solution is extracted with saturated aqueous NaHCOa solution, water and brine and 
dried over sodium sulfate. After filtration, the filtrate is concentrated under reduced 
pressure. The resulting crude product is purified by means of cigeslton in diethyl ether. 6-(3- 
C^k>ro-phenyl*mino)-9^hyt-2^ 

is obtained as colourless crystals; m.p. 224°C; FAB-MS: (M+H)+ = 491; HPLC: t*, 
(gradao©) = 17.67 minutes. 



WO 97/16452 



PCT/EP96AM573 



-66- 



Example76: 73.1 mg of methyl isothtocyanate are added in portions to a solution of 358 mg 
(1 rnmol) of 6-{3K±foroi^eny1-amiro^ ^ 
Example 73) in 2 ml of methylene chloride, while coding with iceAvater. The whtte 
suspension formed is stirred at RT for 20 h and rfssdved in 100 ml of methylene chloride 
and the solution is extracted with saturated aqueous NaHCOs solution, water and brine and 
dried over sodium sulfate. After titration, the filtrate is concentrated under reduced 
pressure. Tf » resulting crude product is purified by means of digestion in diethyl etfier. 6- 
(3-Chtoroi^yl-anto^ 

puiine is obtained as colourless crystals; mjp. 119°C; FAB-MS: (M4H)+ = 431; HPLC: U 
(gra(fa») = 16.21 minutes. 

Example 7ft; 0.074 ml of tert*butyl isocyanate is added dropwise in portions to a solution of 
230 mg f0.64 mmd) of 6^3^loroi)henyi^ino)-^ethyl-2^hexa 
purine (cf. Example 73) in 1 ml of methylene chloride, while cooling with iceAwiter, and the 
mixture is starred at RT for 17 h. A further 0.034 ml of tertbutyl isocyanate is added and the 
mixture is birred at RTfc>r4h. The reaction mixture is then dissolved in 100 ml of 
methylene chloride and the solution is extracted with sat. aqueous sodium bicarbonate 
solution, water and brine and dried over sodium sulfate. After filtration, the filtrate is 
concentrated wider reduced pressure. The resulting crude product is purified by means o1 
digestion in a little hexane/methyfene chloride. 2H2^ter«utyl^amino<aibonyl).hexahyd^ 
pyrtdazino}-6-<3-chton^^ is obtained: FAB-MS: (M+H)+ B 

457; HPLC: t« (gracfe^) * 17.96 minutes. 

Examplq gp; 0.082 ml of cyclohexyl isocyanate is added dropwise in portions to a solution 
of 230 mg (0.64 rnmol) of 6^3^^oiiheny»-amirK>^ 

purine (cf. Example 73) in 1 ml of methylene chloride, while cooling with ice/Water, and the 
mixture is stirred at RT for 17 h. A further 0.027 ml of cyclohexyl Isocyanate is added and 
the mixture is stined at RTfor 2 h. The reaction mixture is then dssohred in 100 ml of 
methylene chloride and the solution is extracted with sat. aqueous sodhin bicarbonate 
solution, water and brine and dried over sodium sulfate. After filtration, the ffltrate is 
concentrated under reduced pressure. The resulting crude product rs purified by means of 
digestion in a little hexane/methytene chloride. 6^3<ihtoro-phenyl^mino)n2-[2-(cyclohexyl- 
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aminoKa^nyl)^xahydrcpyridaz™^^ is obtained; FAB-MS: (M+H) + = 

483; HPLC: (gxad^) = 18.82 minutes. 

Example 81: Analogously to Example 1 , 643-chkroi>beny1-amino)^ 
2-methyl-pnop 2-y!-amino;-9H-purine is obtained from 308 mg (1 .0 mmol) of 2-<*l0fo^- 
{3K^loroi)henyl-amlno)^-€thvl-9H-purine [described in Stage 1.2] and 2.74 mt (28.6 mmol) 
of 2-amino-2-methyl-1 -propanol in a glass pressure reactor under argon alter 17 h at 100°C 

then 6 h at 150"C, fofiowed by purification by means of digestion several times; FAB- 
MS: (M+H) + a 361 ; HPLC: W (grad^o) = 12-23 minutes. 

Examcle 82: Analogously to Example 1 , 6-(3-chloroi)henyl*mtno)^ 

purine is obtained from 308 mg (1 .0 mmol) of 2-ditoro^3K*lor-phenyl-an^ 

purine [described in Stage 1.2] and 2.83 ml of ptperidine in a glass pressure reactor under 

argon after 17 h at 1 00°C, followed by purification by means of digestion m a little 

bexane/imethylene chloride; mp. 126°C; FAB-MS: (M+H)+ = 357; HPLC: W 

(gradzyz) = 1 8.23 minutes. 

Example 83: Analogously to Example 1, 6-{3K*kxo-phenyt-aminoV -hytfroxy- 
but-2-yt-amino]-9^purine is obtained as colourless crystals from 308 mg (1 .0 mmol) of 
2-cftforo-6-<3-chlo ro-phenyl-am ino)-9~ethyl-9/+pu rlne [descried in Stage 1 .2] and 2.7 mi 
(28.6 mmol) of $-{+)-2-amino-1 -butand in a glass pressure reactor under argon alter 18 h 
at 150*C, followed by purification by means of digestion in diethyl ether; m.p. 203°C; FAB- 
MS: (M+H)+ = 361; HPLC: t* (gracfe*?) = 12.20 minutes, [ajo 20 = -23.0° (methanol, c = 1], 

Example 84: Analogously to Example 1, 6^3<hk)roi)henyl-amTO)-9-ethy1-2-{(R)-1-bydroxy- 
but-2-y1-amfto)-9ffpur1ne is obtained as colourless crystals from 308 mg (1 .0 mmol) of 
2-cNon>-&-{3-cWora-ptenyl-amiro^ [described in Stage 1.2] and 2.7 ml 

(28.6 mmol} ol R-(+}-2-amino-1 -butanol (R:S > 90:10) in a glass pressure reactor under 
argon after 18 h at 150°C, foHowed by purification by means of digestion in diethyl ether; 
m.p. 200°C; FAB-MS: (M+H)+ = 361; HPLC: Wgradafc) = 12.22 minutes, [afc 80 = + 19.2° 
[methanol, c = 1]. 
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Example 85: Analogously to Example 1 , 6-(3-chtoroi)henyl-amino)-2-c^^ 
9-ethyl-9H-purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-ditorophenyl-af»no). 
9*thyl-9Wi>urine [described in Stage 1.2] and 327 ml (28.6 mmol) of cyctohexytamine after 
20 h at KKTC, followed by purification by means of digestion in rfisopropyl ether; as 
colourless crystals; m.p. 143°C; FAB-MS: (M+HJr 1 ' = 371 ; HPLC: t* (grad,*,) = 12.94 
minutes. 

Example SS: Analogously to Example 1, 6^3-cMor^ptoa^mi^ 
prop-2-yl-amino)-9ff purine is obtained from 308 mg (1.0 mmol) of 2H*toro-6-(3-cWwo- 
phenyl-amTO)-9-ethyl-9Hixjnne (described in Stage 1 .2] and 2.6 g {28.6 mmol) of 2-amino- 
1,3-propanediol after 23 h at 10CTC, foiowed by purification by means of digestion several 
times in diethyl ether; FAB-MS: (M+H)+ = 363; HPLC: U, (gracfe*,) = 7.06 minutes. 

Exan lP^ Vt- Analogously to Example 1 . 6-<3<aitoroi>henyl-^ 
cyclohexyl-amino)-9ffpu^ is obtained from 308 mg (1 ,0 mmol) of 2^bro-6-<3<hlofT>. 
phenyl-am»K))-9-etfiyf-9Mf)urine [deserted in Stage L2] and 3.8 ml (28.6 mmol) of 
4nfneltTyl-cyi^hexy^ainne after 17 hat 95°C, foiowed by purification by means of MPLC 
column chromatography; FAB-MS: (M4«)+ = 385; HPLC: t* (gradm) = 13.85 minutes. 

Sample Analogously to Example 1, 6-{3^oro-phenyi-ammo) -9-ethyl-2-[(n)-2-hydroxy- 
pr©pyiamino]~9H-puhne is obtained as pale reddish crystals from 308 mg (1 .0 mmol) of 
2n^o-6-(3-chloroi>hen^ [described in Stage1.2) and 2.25 g 

(28.6 mmol) of R-(-)-1-amino-2-pfopanol after 18 h at 1Q0°C, followed by purificatiori by 
means of digestion in diethyl ether rap. 161X; FAB-MS: <Mf H)+ = 347; HPLC: W 
(gradaya) = 8.39 minutes; [ajo 20 = ' 20.8" [methanol, c = 1]. 

Example 89 ; Analogously to Example 1, 6-(3<hkro-pheny^amino>-^ 
propytemino]-9H-purine is obtained as pale beige crystals from 308 mg (1 .0 mmol) of 
2-tfitorD^(3^oro-pher^ [described in Stage 1 .2} and 2.25 g 

(28.6 mmol) of S-(+)-1-amino-2-propanol after 18 h at 100*C f followed by purification by 
means of digestion m diethyl ether; m.p. 161°C; FAB-MS: (M+H) + = 347; HPLC: \ m (gradaw) 
= 8.40 minutes; (ajo 20 = -21 T [methanol, c = 1 ]. 
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Examote 90; 0.2 g {0.62 mmol) of 2<hloro-9-ethyt-6-(3-flw 

stirred In 2.5 ml of ethytonadtemine at 75°C for 3 h, and the mixture is allowed to cool and is 
diluted with ethyl acetate. The organic phase is washed with water, separated off and dried 
over sodium sulfate. After removal of the solvent the residue is dissolved in cfioxane, and 
treated with 4 N HCI in dioxane. 2^2-Airttno-e^-aniirK>)^tt^ 
9H-purine hydrochloride is obtained as a crystaBlne precipitate by Ms procedure. This 
precipitate is filtered off and dried; m.p. >250*C; FAB-MS: (M+H)+ = 3t5; Rf = 0.6 (ethyl 
acdidt6:isoprcpano!^t&ter:22% aqueous ammoiikjir hydroxide solulioo = 40:60: 15:18). 

The starting material is obtained as follows: 

Stage 90.1: 2 g (10.58 mmol) of 2,6-cfo^ro-purine and 5.9 g (52.9 mmol) of 3-fluoro 
anibne (Fluka, Buchs, Swttoertand) are stirred in 60 mi of n-butanol and 3 ml of DMF at 80°C 
for 5 h. The cooled reaction mixture is treated with isopropanol and the crystal mass which 
has precipitated out is fftered off and dried. 2^hbro-6-<3^n>phenyl^no)-purine is 
obtained; m.p. >250°C; FAB-MS: (M+H)+ = 264; Rf = 0.3 (CH^frmethanol 9:1 ). 

Stage 90.2: 1 g (3.47 mmol) of 2-chloro-6-(3-fluoro-phenyi-am i no)-purtne, 1.8 g (5.5 mmol) 
of caesium carbonate and 2.3 mi (27.8 mmol) of iodoethane are stirred in 14 ml of a 
dioxane/water mixture (4:3) and 12 ml of DMF at RT for 16 h. Thereafter, the reaction 
mixture is diluted with ethyl acetate and the organic phase is washed with water and dried 
over sotfum sulfate. Alter removal of the solvent, the residue is chromatographed over 
silica gel (mob lie phase: ethyl acetata/hexane = 4:1) and 2-chtoro-9-ethyl-6-(3-fluoro- 
pr*my4-amino)-9H-purine is isolated; m.p. 136°C; FAB-MS: (M+H)+ = 292; Rf = 0.7 
(CH2Cl2:methanol = 9:1). 

Example 91: 0.2 g (0j63 mmol) of 2<fctoro-9-isopropyl-6-(3-fow^ 
is stirred in 2.5 ml of ettrytenediamine at 75°C torS h. The mixture ts allowed to cool and is 
diluted with ethyl acetate. The organic phase is washed with water and dried over sodium 
sulfate. After removal of the solvent, the residue Is dissolved in dioxane and treated with 4 
N HCI in dioxane, 2-{2-AmirK«thyl^iiK>)-6-(3-fa^ 

precipitates out as a crystalline precipitate by this procedure; m.p. >250°C; FAB-MS: 
(M+H) + = 329; Rf = 0.1 (CH2Cl2:methanol = 9:1). 
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The starting material is obtained as follows: 

autiU: Analogously to Stage 80.2. 2^- 9 Hsopro^^on>p he nyl- a , rirlo) .gH- 
purine is obtained from 1 g (3.47 mmol) of a^toio^uoro^eny^rtnoHx,™ 
(prepared according to Stage 90.1), 2.3 g of caesium carbonate (6.95 mrod) and 2.1 ml 
(20 J mmol) of isopropyl iodide in 48 ml of a mixture comprising djoxaneAvater/DMF in a 
rato of rafter storing at 80'C for Ch; m .p. 13<rC; FA&-MS; {iJUhy * 305; R, = 0 35 
(CHsC^rmethanol = 9:1). 

&aG^°*0(0.62m 

(oraparedacardingtoSta^^ ^ 
^^■"'towedtocoolarx^^ 

wrth water, separated off and dried over sodum sulfate. On concerrtrafion, a^-hyd^cy- 

precipitate. This precipitate te fl^ed cfl and dried; m.p. 184*0; FA&MS: (MtH)+ = 317. 
Rf = 0^(CH2Cl23iietfianols9:i). ' 

fianstesa 0.2g (0.63 mmd) of a^toro^opro^^ucto^n^amir^l-^urine 
(prepared according toStage91.1, iestirredin 1 ml of etharalamine at 150«Cfor5h and 
Ihe mixture is then allowed to cool and te dHuted with ethyl acetate. The organic phase is 
washed with water and driad over sodium sulfate. On concentration of the solvent 

crystaline mass. This is f Stared off and dried; m*. 142KS FAB^:(M+rr = 330 ; Rf = 0 6 
(CH^rnethanolfcl). 

E*W*&Mtog (0.6 mmol)of ^^^^^^^^^^^^ 
shrred in 2* m, of ethylenediamine at 75'C for 3.5 h. and the mixture is allowed to cool and 
is diluted with ethyl acetate. The organic phase is washed with water, separated off and 
dried over sodium sulfate. After removal of the sclent the residue is dissor^d in 3f nl of 
dioxane and treated with 4 N HCI in diarane imin^_»*.,i - /« 
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propanolwater: 

22% aqueous ammonium hydroxide solution = 40:60:15:10). 

The starting material is obtained as follows: 

94-1; 2 g (10.6 mmol) of 2,WfcWoropurine and 6.3 g (52.9 mmol) ol 3-amino- 
benzonitrile are slirred in 63 ml of a DMRn-butanol mixture (1:30) at BO'C for 18 h. The 
cooled reader ntOux is treated tuft athyt a^tate, 2-^rM>-{3-c^To-p) ^Uarnir«i}. 
purine precipitating. The crystal mass is filtered off and dried; m.p. >250*C; FAB-MS: 
(M+H)+ = 271; R f = 0.45 (Cr^.methanol = 9:1). 

3teaa£i£: 1.5 g (3.95 mmol) of 2<htoro-H3^ancH>heny|.amino)-purine. 2.1 g 
(6.3 mmol) of caeswm carbonate and 2.6 ml (31.6 mmol) of iodoetharte are stirred n 66 ml 
of a mixture comprising dkncsrawalerDMF in a ratio of 12:3 at RT for 19 h. Thereafter, the 
reaction mixture is diluted wtih ethyl acetate and the organic phase is washed with water. 
After drying over sodium sulfate, the residue is chrornatographed over silica gel (mobile 
phase: ethyl acetateftexane * 4:1). After removal of the solvent, 2-ohbro-9-e»hyl-6-(3- 
cyano^riy|.amir»)-9Hi)urine is obtained as a 

filtered off and dried; m.p. 189»C; FAB-MS: (Mh+1)+ = 299; Rf = 0.9 (CH^methanol 9:1). 

Example 95: 0.19 g (0.55 mmol) of2*hk>ro-9-etrlvl*(3^rifluo^ 
purine is stirred in 0.6 ml of ethylenediamine al 140*C for 2 h. and the mixture is then 
allowed to cool and is diluted with ethyl acetate. The organic phase is washed with water, 
separated off and dried over sodium sulfate. After removal of the solvent, the residue is 
dissolved in isopropanol. After addition of 4 N HCI in dloxane, 2-(2-amino-ethyl-amino)- 
9-ethyl-6-{3-tr^ra^ precipitates out as crystals and is 

filtered off and dried; m.p. >250"C; FAB-MS: (M+H>+ = 366; Rf = 0.4 
(C>f2Cl2:methanol:water = 70:30:5). 

The starting material is obtained as follows: 

sta " e95 - 1: 1 - 9 9 ( 10 1™™*) °* 2.frdichloro-purine are stirred in 60 ml of butanot and 3 ml of 
DMF with 8.05 g (50 mmol) of 3-amino4>enzarifluoride al 60'C tor 3 h. On cooing, 2- 
chloro-6-(3-tiifliioromethyl-phenyl-amirw)-purine is obtained as a crystalline mass. This is 
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filtered off and dried in vacuo; m.p. 248°C; FAB-MS: (M+H)+ = 314; Rf = 0.45 
{CH2CI2: methanol = 95:5). 

Stage 95.2: 1 g (3.2 mmoi) of 2^lon>6-(3.tri1liioroineth^ 1 .7 g 

(5.1 rnmol) of caesium carbonate and 2.1 ml (25.6 mmol) of ethyl iodide are stirred in 7 ml 
erf a mixture comprising dioxane, water and DMF in a ralfe of 8:22 at RT for 18 h. 
Thereafter, the reaction mixture is diluted with ethyl acetate and the organic phase is 
washed with water. After drying over *»dtuui sulfate and lemovai of Uie solvent, 2-chron>9- 
ethyl-6-<3-trifluof0^et]Tyty^ is obtained as a crystafline compound. 

This is littered off and dried; m.p. 129"C; FAB-MS: (M+H)+ = 342; Rf = 0.6 
(CH2Cl2:methanol = 9:1). 

Exampfrft: Analogously to Example 92, H4^ftuoroi>henyKamino).9^my^2^2-hy(fraxy- 
e1hyl-arnino)-9H-purine is obtained as a crystaJSne compound from 0.2 g (0.52 mmol) of 
2^taro-9-isopropy*^4-fluoro^^ in 1 ml of othanotamine at 150°C 

for 48 h; mp. 139°C; FAfrMS: (M* Hp = 331; Rf - 0,45 (CH^krmelhanol = 9:1). 

The starling material is obtained as follows: 

Sfrqg 96.1: 2 g (10.6 mmol) of 2.6-dicWoro-purine are stirred in 50 ml of rvbutanol with 
5.1 ml (52.9 mmol) of 4-fluon>aniNne at 70*0 for 10 h. The crystal mass which has 
precipitated out on cooting is the desired 2^ro*(4-«uo«)-pheny1-aminoh3urine. This is 
filtered off and dried in vacuo. m.p. >250°C; FAB-WS: (M+H)+ = 264: Rf = 0.5 
(CH2Cl2nnethanol = 9:l). 

Sfey 99^: A mixture comprising 1 g (3.3 mmol) of 2-chloro-6-(4-fluoro-pheny^amino)- 
purine. 2.1 g (6.6 mmol) of caesium carbonate and 2 ml of isopropyl iodide is stirred in 
32 ml of a mixture comprising dioxane, water and DMF In a ratio of 2:3:7 at 100°C for 20 h. 
Thereafter, the reaction mixture is cfluted with ethyl acetate and the organic phase is 
washed with water. After drying over sodium sulfate and removal of the solvent, ttie residue 
is chromatographed over silica gel (rnobHe phase: ethyl acetaterhexane = 4:1). On 
concentration, 2-chlaro-9nsopropyf^(4-f^^ is obtained as a 

crystalline compound m.p. 154*C; FAB-MS: (M+H)+ = 306; Rf = 0.2 (ethyl acetaterhexane 
= 4:1). 
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Examp)e97: Analogously to Example 90, 2^2^mffx>^thyt-amirK>)-6^4-fkjon>^h8nyi- 
amino)-9-isopropyt-9H-purffie hydrochloride is obtained from 0.2 g (0.52 mmol) of 2-cHoro- 
9nsopropyl^4-fkioroiJhenyl-dnr^)-9H^rirw in 2.5 ml of ethytanediamine after 48 h at 
75°C; m.p. >250°C; FAB-MS: (M+H) + = 330; Rf = 07 (ethyl acetateSaopmpanol^ter22% 
aqueous ammonium hydroxide solution = 40:60:15:10). 

Example S3: Analogously to Example 91 , 2^2^njrtCrethyraniiiio)-^t*iyi-^4HiuOfo- 
phenyi-arrono)-9H-punne hydrochloride is obtained in crystalline form from 024 g 
(0.68 mmol) of 2-chlc&o-9^yf-6-{4-fhiCfO-phe^ in 2.5 ml of 

ethytonedamhe after 48 h at 75°C; m.p. >250 # C; FAB-MS: (M+H)r+ = 316; Rf = 0.6 (ethyl 
acetate risopropanolrwater: 22% aqueous ammonium hydroxide sohjtion = 40:60:15:10). 

The starting material is obtained as follows: 

Staoe 98.1: Analogously to Stage 96.2, 2-chbro-9^thyl^4-fhjoro-pheny*^rrt 
purine is obtained in crystaBine form from 1 g (33 mmol) of 2-chtorcK6^4-fkioro-pf>enyl- 
amino)-purirte (prepared acoordmg to Stage 96.1 ), 1 .7 g (5.2 mmol) of caesium carbonate 
and 2.1 ml of ethyl iodide with additional purification of the resulting compound by 
chromatography over siica gel (mobile phase: ethyl aeetaterhexane = 4:1); m.p. 184»C; 
FAB-MS: (M+H)+ = 292: R| = 0.8 (CH2Cl2:methanoi = 9:1 ). 

Example 99: Analogously to Example 92, 9-ethyl-6-(4-fluoro-phenyi-amino)-2-(2-hydroxy- 
ethyt-arrano)-9H-purine is obtained from 0.24 g (0.88 mmol) of 2-cWoro-9-ethyt-6^fluoro- 
phenyt^ira))-9H-purine (prepared aocording to Stage 98.1} and 1 ml of ethanolamine after 
48 h at 150°C, and is purified stiB further by chromatography over silica gel and then 
obtained as a crystalline mass; m.p. 152*C; FAB-MS: (M+H) + = 317; Rf = 0.3 
<CH2Cl2:rnethanol 9:1). 

Example 100: Analogously to Example 92, 9-ethyl-2^3-hydroxyi>ropyl^ 
methyl-pheny1-amino)-9H-purine is obtained as colourless crystals from 0.2 g (0.58 mmol) of 
2-cfrtoro-9^thyf-6-(3-trff^^ (prepared according to Stage 

95.2) in 2 ml of 3-amino-1 -propanol after 2 h af 140°C; m.p. 136 ft C; FAB-MS: (M+H)+ = 
381; Rf = 0.3 (CH2Cl2:methanol 95:5). 
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EjSrjnpjgJOJ; Analogously to Example 90, 2-(24tnino^lhyl^ino)-9-isopropyK€- 

{3-fnethoxy-phenyl-aniino)-9H -purine is obtained *, r-™^..,, , . 

0 . J ^ ™ a "* d n cr &<*™ form from 0.2 g (0.83 mmot) 

* "*~*«^^ M e^enediamine 

The staning material is obtained as follows: 

S^mj: 2 g (7*5 mmc, of 2^^^e^heny^ ro) .p urinB 

In. re^a ,a chro.atographed over a* gel (moM , ^ . 

M ). The erystaHne precipitate obtained on concentration Is 2-chtofD-9-isopropyJ-6-{3- 
methoxy-^nyf^ni^aH^. ^ 101 .<>. FAB4(S: ^ = ^ _ = 

(CH2Cl2:melnanol = 9:1). 

P™e (prepared according to Stage 101 .1, and 23 mg (0.44 mmol) of hydrazine 
aZirtT " 1 ^ <"> - for 6 h. The ^ is 

^^edoversoolurn^.^^^^^ , m , re ^ jg djss( ^ d jn 

^ Cry5teWne PreQPtete ««**^se adtffcn of 4 N HO in dioxane 

^Jiffi Anaiogously to Exampte 91 . 2^^^^^^ 

arvtenediamina ^ 2 h at 75 , C; m p >2 ^ ; FA&4|s ^ a ^ 
(CH2Cl2nii€thanoU9:l). 



WO 97/16452 



P07EP96fl4373 



-75- 



The starting materia! is obtained as foftows: 

SteP 103.1: 1.9 g (10 mmol) of 2,6-cficWoro-puiine are stirred m 40 ml of DMF/h-butanol 
(1:3) with 4.1 g (30 mmol) of 4^iitro-anffine at 130*C for 24 h and tie crystal mass which 
precipitates out on cooling is ftftered off and dried in vacuo. 2<Woro-6-(4^itro-phenyl- 
aminoHHinne is obtained; m.p. >270°C; FAB-MS: (M+H)+ = 291 ; Rf = 0.6 

(CH2C!2:mcth2nof = 9:1). 

Stage 103.2: A mixture comprising 0.87 g (3 mmol) of 2-c*iloro-6-{4^itro-phenyl^inino)- 
purine, 0,15 g (4.5 mmol) of caesium carbonate and 1.8 ml (18 mmol) of isopropyi iodide is 
stirred in 22 mi of a mixture comprising dwxane.-waterDMF in a ratio of 2:1 :4 at 1 00°C for 
48 h. Thereafter, tie reaction mixture is diluted with ethyl acetate and the organic phase is 
washed with water and dried over sodium sulfate. After removal of the solvent the residue 
is chromatographed over sica gel (mottle phase: CHjCfemethanol = 9:1). The crystalline 
precipitate obtained on concentration is filtered off and dried. 2-Chloro-9Hsopropy1-6-(4- 
nrtroi>henyl^no)-9H-purine is obtained; m.p. >260°C; FAB-MS: <M+H>+ = 333; Rf » 0.8 
(CH2Cl2Jnetianoi = 9:1). 

Examplel 104: 25 nig (0.1 mmol) of 2-(24tydroxy^thyl^m^ 

purine and 38 ul (0.3 mmol) of 4-amino-ben20tf fluoride are dissolved in 2 ml of methylene 
chbride, and 52 mg (0.3 mmol) of 3-dioroiwrt>enzoic acid, dissolved in 3 ml of methylene 
chloride, are added dropwise at RT in the course of 1 h. The reaction mixture is stirred at 
RT for 3 h and diluted with ethyl acetate. The organic phase is washed with sat. aqueous 
sodium bicarbonate solution and brine and dried over sodium sulfate. After removal of the 
solvent, the residue is chromatographed over silica gel (mobile phase: methylene 
chloridermethanol = 95*}. 9-Ethy1-2-{24iydrox^ 

amino)-9H-purine is obtained as a crystalline compound; m.p. 191-192*C; FAB-MS: 
(M+H)+ = 367; Rf = 0.5 (methylene cWorideanethanol = 9:1 ). 

The starting material is obtained as follows: 

Stage 104.1: 3 g (15.9 mmol) of 2,6-dichloro-purine are stirred in 15 ml of n-butanol with 
2.4 g (31 .8 mmol) of sodium methanethiofate at 10C e C for 1 h. The reaction mixture is 
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cooled and diluted with ethyl acetate. Th desired compound, 2<h»oro-6-thiornethyf-punne r 
precipitates out as a crystaDine compound by dropwise addition of 1 N Ha, and is tittered 
off and dried; m.p. 289°C; FA&-MS: (M+H)+ = 201 ; Rf = 0.3 (ethyl aceate:hexane = 4:1 ). 

Stage 0.6 g (3 mmd) of 2^oro*micmethyt-ptjnne, 1.5 g (4.5 mmd) of caesium 
carbonate and 1.5 ml (18 mmd) of ethyl iodide are stirred in 30 ml of a mixture comprising 
dk>xane:water:DMF in a ratio of 2:1 :4 at RT for 16 h. Thereafter, the reaction mixture is 
dautod with ethyl acetate and washed with water. After the ongar^c phasa has beer, 
separated off, this is dried over sodium sulfate and concentrated The desired compound, 
crystalline 2K^o^-ethyt-Whkmiethy^ is separated off from the by-product, 

2-<^ro-7^thyi^-thk5methyf-7HiWffme. by chromatography over silica gel (mobile phase: 
methylene tftoridermethand = 95:5); m.p. 1 19°C; FAB-MS: (M4H)+ = 229; Rf = 0.8 
(methylenechtoride:methand « 9:1). 

SfrffP 10^-3; 0.2 g (0.9 mmo!) of 2-chtoro^thyl-64hwme^ is stirred in 1 ml of 

ethanotamine at 1 05°C for 18 h. After removal of the ethandamine under a high vacuum, 
the residue s chromatogiaphed over si Sea gel (mobile phase: methylene chloridermethancrf 
a 9:1) and the desired compound, 2-(2-hydroxy-ethy!-amino}^ 
is isolated as a crystalfine solid; m.p. 1 15*C; FAB-MS: (M+H)+ = 254; Rf = 0.5 (methylene 
chk>ride:methanol = 9:1 ). 

The disubstituted compound, 2 r 6-dH2^roxy-ethy1-anw»)'9-ethyi-9H-purine. can be 
isolated as a by-product 

Example 105: Analogously to Example 92, 9-ethyl-2-{2-hydroxy-ethy l-amino)-6K3,5-di* 
trifluoromethyl-phenyl-amino)-9H-purine is obtained from 360 mg (0.6 mmd) of 2-(chtoro- 
9-ethyl-6-(3 1 5^Mrifluoroi]r^ in 2.03 ml (32 mmol) of 

ethandamine alter 21 h at 100°C. Purification is carried out by chromatography over sitca 
gel (mobile phase: acetone ;hexane = 1:1). The substance is crystalline; m.p, 202*C; 
FAB-MS: (M+H)+ = 435; Rf = 0.1 1 (ethyl acetate:hexane = 4:1). 

The starting material is obtained as follows: 
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StogeJCBi Analogously to Stage 96.1. 2-chtoro-6-(3,54i-trifto^ 
purine is obtained from 1 .5 g (7.7 mmol) ol 2,6-<ScWoro-purine and 1 .9 g (7.78 mmol) in 
45 ml of n-butanol after 13 h at 100X. Purification is carried out by recrystaHization from 
ethyl acetate/hexane. Colourless crystals are obtained; m.p. 265°C; FAB-MS: (M+H)+ = 
382; Rf = 0.26 (ethyl acetale:hexane = 4:1). 

StaaaJ^: Analogously to Stage 96.2, 2-d*ro-9-ethyl-<H3.5^^ 
oiflinoi-SH-puiin^ is obtained from 1 g (2.36 mmol) of 2,6-dito^(3,5-*4ii<iuo» 0 rnelhyi. 
phenyl-aminoHjurlne. 2.4 g (7.54 mmol) ol caesium carbonate and 3 ml (37.6 mmol) of 
ethyl iodide after stirring at RT for 21 h in 60 ml of DMF/water (82) and 15 ml of dtoxane. 
Purification is carried out by chromatography over silica gel (mobile phase: ethyl 
acetate:hexane = 4:1 ) and recrystallization from t-butyl methyl ether. Colourless crystals are 
obtained; m.p. 158-C; FAB-MS: (M+H)+ = 410; Rf = 0.47 (ethyl acetate:hexane = 4:1). 

Exaipple 1Q6: Analogously to Example 92, 6-|4^*toro-34rt^^ 
e»hyl-2-(2-r^roxy*thyl-a™^ is obtained from 340 mg (0.68 mmol) of 2-chloro- 

9-ettryf^4^toio^trifUjorom ^ 2 .C3 ml of ethanotamine 

alter 21 h at 85-0. Purification is carried out by chromatography over silica gel (mobte 
phase: aceione:hexane= 1:1 ); m*. WC; FAB-MS: (M+H)+ = 401 ; Rf = 0.04 (ethyl 
acetate:hexane = 4:1). 

The starting material is obtained as follows: 



St ^ 10fl - 1: Aratogousty to Stage 96.1 , 2-cNoi©-8-(4<Morc^ 
amino)-purine is obtained from 1 .5 g (7.78 mmol) of 2,Wichlorc-purine and 1 .6 g 
(7.78 mmol) of 5-ajnin>2^ro^rjtriffuori<Je in 45 ml of n-butanol after 13 h at locc. 
Purification is carried out by trituration ot the crude product in t-butyt methyl ether. 
Cotourlese crystate are obtained; m.p. 283«C; FAB-MS: (M+H)+ = 348; Rf = 0.1 (ethyl 
acetate:hexane = 4:1). 

^ w * Analogously to Stage 96.2, 2-chlorc-9-etl)yf-6K4<hloro-3.|rifluoroiiiethyl- 
phenytar^)-9H-r*Jrine is obtained from 400 mg (1 .03 mmol) of 2-crHoro-6-(4<hloro-3- 
tnfluoromethy1i)henyt-arii^ 1.1 g(3.3rrm()))ofcaeaium(arb()riateartd1.37ml 
(16.8 mmol) of ethyl iodide after 25 h at RT in 40 ml of OMF/water (8:2) and 10 ml of 



WO 97/16452 



PCT/EP96/04573 



-78- 



cfcxane. Purification is earned out by realtor from t-butyt methyl ether. Odourless 
crystals are obtained; m.p. 167°C; FAB-MS: (M+H) + = 376; Rf = 0.2 (ethyl acetatehsxane > 

ater2 h a, 120-C. Pun^on * ra r^ M by 

phase: methylene chloride:melhanol = 9:1); m .p. 14TC; FAB44S: (M+H)+ = 44* Rf = 0 . 3 
(methylene creoridecrnethanol = 9:1). 

The starting material Is obtained as follows: 

Slifle^ 5.4 g ,50 mmol) of 1,4-pner^^ 

9 (5 ° ^ 01 ^^arbor^inaorniofdtoxaneamad^ 
<^e at Fffin the course of 15min. After the reaclion mix^re has been e^ at RT for 
3 h, it is oDuted with ethyl acetate and washed with 4 N NaOH and with water until neutral 
After dryb^ over sodium su^e. sorne of .he so^ 

4-ber.zyloxy^yiam^a^, crystal out by addifcn of diethyl ether/hexane 
-P^ ; FAB-MS:^ '/ 

*mm& Analogous* to Stage 96.1, the desired co^nd, 2^K^4^nzyloay- 
cartx^no^herw^rninol-r^ne. is obtamd from 2.7 g (1 4 mmol) of 2.6^ chtoro- 
punne and 4.4 g (18 mmol, ol 4*en 2 yloxy«rb<^^ in42mlof r^utanotDMF 
(20:1) after 18 h at 50-C. The compound is crystalline, m*. >320-C; FAB-MS: { UMi)+ - 
385; Rf = 0.3 (methylene chloridemelhariol = 9:1). 

^a^Ana^ toSte ge96. 2 .2^^ W ^ 
P«enyl-ainirio)-9H-purinB is obtained from 2.5 g (6.3 mmol) of 2-chlorc~6^4-benzyloxy- 
carborwtam^enyi^inoj-purine, 3.1 g (9.45 mmd) of caesium carbonate and 3 05 ml 
(37.8 mmol) of ethyl iodide after 1 6 h at RT in 40 ml of OMFrwater/dioxane (2i 4) 
Purm^ is car^ eort by chro^nato^ 

acetate:hexane = 4:1); rap. 202'C; FAB-MS: (M+H) + = 423; R, = 0.6 (methylene 

chtofide:nn8lhanol = 9:1). 
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Example 108: 0.45 g (1 mmol) of 2^2-hydroxy^hyt-amirx>)^-(4-b8n2yloxycarbonytammo 
phenyl-amlno)-9-€thyl-9H-purine (prepared acoonfing to Example 107} are hydrogenated 
wtth 0.1 g of 1 0 % Pd/C in 8 mi of methanol at RT for 5 h. The catalyst is filtered off, the 
residue on the filter is rinsed with dioxaneAvater (95:5) and the solvent is removed in vacuo. 
The desired compound, 6-(4-ammo-pherry^arrw*o)-9^^ 

purine, can be isolated in crystalline form by this procedure; m.p. 21 OX; FAB-MS: (M+H) + = 

3!4; Rf - 0.15 (mcthytanc diiorideirftethanol = 9:1). 

Example 109: 63 mg (0.2 mmol) of 2-(24rydroxy^yl^no)^4-arnino-pr^ 
9-ethyl-9H -purine (prepared according to Example 108) are dissolved In 1 ml of pyridine and 
treated with 1 39 14 (1 mmol) of triftuoroacetic anhydride at RT. The reaction mixture is 
stirred at RT tor 30 minutes. It is diluted with ethyl acetate and washed with water. On 
concentration, the desired compound, 9-er^yf-2^4iydraxy^r^amh^)-6^4-tntluoro- 
acetylamino-phenyl-aminoJ-OH-rxirine, is obtained in crystalline form; m.p. 165°C; FAB-MS: 
(M+H)+ = 410: Rf = 0.15 (methylene chtoride:methanoJ - 9:1). 

Example 110: 62 mg (0.2 mmol) of 6-(4-arr^-phenyl-arTBrK>)-9-et^ 
amino)-9H-puhne (prepared according to Example 108), 0.18 g (0.4 mmol) of (benzotriazol- 
1-yloxy)-tris-(dimetrry*am^ hexafl uorophosphate (BOP) , 54 mg (0.4 mmol) 

of 1-hydroxybenzotriazoie (HOBT) and 68 pi of diisopropylamine are stirred in 6 ml of 
dimethylacetamide at RT for 5 min and ftien treated with 63 rng (0.4 mmol) of 3-chtoro- 
benzoic acid. After the reaction mixture has been stirred at RT for 30 min, it is diluted with 
ethyl acetate and washed with water. The crude product is purified by chromatography over 
silica gel (mobile phase: methylene cWorkte:m«thanol = 9:1). 6-{4-[3-Chloro-ben2oyl-amino]- 
pterryterrarw)-9-ethy1-2^2-ty is obtained; FAB-MS: (M+H)+ = 

452; Rf = 0.45 (methylene chloride: methanol = 9:1 ). 

Example 111: The following compounds are obtained analogously to the processes 
described in this text: 

al) 2^c/s-2-Amino^clQhexy!-amino)-9-^ 
a2) 9-Ethyl-2-[(R)-1 4rydroxy-bu^2-y^amino]^^(3-^ 
a3) 9-Ethy^2-(*rans44ryctoxy-c^ 
purine 
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a4) 2-{taris4-Amino^ck>h^ 
purine 

a5) 2K2-Amlrro^thyl-aiTwno)-9-©thy1^3-trifl 

aS) 2^c^AmiruHyclohexy^ 

b1) 2^c^2-Amlno<ydohex^ 

b2) 6^44^roi>henyt-Bn^ 

b3) 6-(4^uoro-phenyi-ami^^ 
purine 

b4) 2-{fra/7S^AnnifKK^ote^ 

b5) 2^2-Amino-ethyt-aminoW 

t>6) 2-(c^Amir>o-cyctohexy^^ 

cl ) 2^c^2-Amino<ycJohexyl*^ 

c2) 9-Ethyt-2-[(RM 4iydroxy4>ut-2-yUmirK>K-(4^^^ 

c3) 9-Ethyh2-(£fans-44rydra^ 
purine 

c4) 2-( tra/»^-Amtno<ydobexyi-^ 
purine 

c5) 2-(2-Amino-ethyt*mirK>^ 

c6) 2-(c^AmrrKKyclohexy^ H-purine 

d1) 2-<c^2-Arriirto-cydohex>^^ 

d2) 6^(3-fTuoro-phenyl-ainto^ 

d3) 6~(3~Fluoroi)henyl-amino)^^ 

d4) 2-(f/arjs-4-Amlno-cy^ 

d5) 2-(2-Am^etfiy*-anitno)-6-(3-ftuoft)-phenylami 

d6) 2-(c^4-Amino^clohexyl-^^ 

fi1 ) 2-(c^2-Amino<ydohexy^^ 

e2) 9-Ethyl-2-l(R)-l 4iytiroxy-twt-2-yl*mTO 

e3) 9-Ethyt-2-{fcarw^^ox^ 

e4) 2-{f/ans^Amincw^ohexyl-OT 

e5) 2'<2-Amtno-ethyl-amirK^ 

e6) 2-(c»5^-AmirKH^dohexy^ 

ft) 2-(©>2-Amrno^dohexyt-^ ^purine 

f2) 6-(3-Cyano-phenyl-amino)-^^^ 
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M) 2^r/ww4.Arnin<Hycl^^ 

<5) 2^2-Amino^yl-arri^ 

f6) 2-(oM-AmirKHydohe^^ 

g1) 2-(^2^inoK*dohexyl*rrro^ 

fl2) €-(4^noi)hen*aniino)-9*^ 

83) €-(^noi>r™yl^ino)^r^ 

g4) Wam+tamwaanm^ 

g5) 2^2-Aminr>e«rryl^rK>)^^ 

g6) 2-((^Amino^c>lH!xyl-ainiro^ 

hi) 2^2-Amino^olMwyl-amiro^ 

H2) M4-Chloio<HrT«^ 

9rt-purtne 
h3) 6-(4-Chloro-34rifru^^ 

no)-9H-purine 
h4) *-<ta"M*irino-cjii^^ 

ethyl-9ttpurine 
h5) 2-(2-Aminwthyl*mino)-6-(4*^^ 
h6) ^*«^ino-c|!dohex^ 

9rtpurine 

«) 2 ^2-AmincK^otexyl^ 
purine 

i2) 9-Ethyl-24(R)M4iydrc^t-2^ 
purine 

B) s ^-2-(fian*44iydroxy«y^^ 
9rfpurine 

M) 2-(ri^-Airiro-cyclohM 
9H- purine 

K> 2-<2-Amin<>ethyi-am^ 
i6) 2-(ci*4-Aminchcyc«ohe^^ 

purine 
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k) 9-Ethyl-242^24iydraxyethy^^ 
purine 

I) 9^thyW^2<yanoeth^^ 

m) 2^2^AniinofHDpy^axahyc*rop^ 
purine 

n) 9-Ethyi^4(R)-1-amtncHb^ 
q) 6-(3^htoroi>henyl-amir^ 
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WHAT IS CLAIMED IS: 

1 . A 2-amino-6-anHino-pufTO derivative of the formida I 




(I) 



r 4 <fy. 



in which q is 1-5, 

R, Is halogen, lower alkyl, hydroxy! or lower alkanoyloxy; lower aftoxy which is 

unsubstituted or substituted by hydroxyl, lower afcoxy or carboxyl; a radical of Ihe formula 

-O^CHrCHrOJt-Rs, in which t is 2-5 and Re is hydrogen or lower aDcyl; carboxyf, lower 

alkoxycarbonyi, piperazin-1-yl-carbonyi or carbamoyl; N-lower alcyl-carbamoyl which is 

unsitostituted In the lower alkyi moiety or substituted by hydroxyl or ammo; N,N-di-lower 

alkyl-carbamoyt, cyano, ratro, amino, lower alkanoytamlno, lower alkylam!no r N.N-dMower 

aBcylamino, aminosutfonyl or triffuoromethyl, where, if more than one radical R is present in 

the molecule, these can be identical or different from one another, 

R 2 is hydrogen, carbamoyl or N-lower alkyl-carbamoyi, 

m and n are each 0 or 1 , where m is 0 if n is 1 and m is 1 if n is 0, 

R 3 is lower alkyi or phenyl which are unsubstituted or in each case substituted by hydroxyl, 

tower alkoxy, amino, lower alky! amino or N,N-dHower alkylamino and 

a) R4 is hydrogen, amino, phenylamino, lower aftytamaio, hydroxyl, phenoxy, lower alkoxy, 

acyl having 1-30 C atoms, a substituted aliphatic hydrocarbon radical having not more than 

29 C atoms, a carbocydic radical having not more than 29 0 atoms or a heterocyclic racfical 

having not more than 20 C atoms and not more than 9 hetenoatoms and 

R» is amino, phenytamino, lower alkylamino, hydkoxyl, phenoxy, lower alkoxy, acyl having 

2-30 C atoms, a substituted aliphatic hydrocarbon radical having not more than 29 C atoms, 
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a carbocycfic radical having not more than 29 C atoms or a heterocyclic radical having not 

more than 20 C atoms and not more than 9 heteroatoms, or 

b) FU and R 5 together are a substituted or unsubstituted aikyiene or aftenytene radical 

having m each case not more than 15 C atoms, in which 1-3 C atoms can be replaced by 

oxygen, sirifur or nitrogen, 

or a salt thereof. 

2. A compound of the for iirtiid I according to claim 1 , in which 
q is 1-5, 

Ri is halogen, lower alkyl, hydroxy! or lower alkanoytoxy; lower aikoxy which is 

unsubstituted or substituted by hydroxyl, lower aikoxy or carboxyt a radical of the formula 

-CK-CHrCHrO)rRB r in which t Is 2-5 and Re is hydrogen or lower alkyl; caiboxyl, lower 

aikoxycarbonyl, pipera*in-1 -yl-carbonyl or carbamoyl; N-iower afcyi-carbamoyl wWdi is 

unsubstituted in the lower alkyt moiety or substituted by hydroxyl or amino; N,N-cf-lower 

akyl-cafbamoyl.cyano, nitro, amino, lower alkanoytamino, lower alkyiamino, N,N-<fi-iower 

aflcylamino. aminosutfonyl or trifluoromelhyJ, where, if more than one tactical R is present in 

the molecule, these can be identical or different from one another, 

R2 is hydrogen, carbamoyl or N-lower alkyt-caibamoyl, 

m and n are each 0 or 1 , where mis 0 if n is 1 and m is 1 rf n is O, 

R 3 is lower alkyl or phenyl which are unsubstituted or in each case substituted by hydroxyl, 

tower aikoxy, amino, lower alkyiamino or N,M-di-lower aJkylamino and 

a) R, is hydrogen, amino, phenylammo. lower atkyfamino, hydroxyt, phenoxy or tower 

aikoxy; an acyl radical of the part formula Z-C<=Wh in which W is oxygen, sultur or imino 

and Z is hydrogen, hydrocarbyl R°, hyctocarbyxtoxy R°-Q- or an amino group of the formula 

R7<FWN-. in which R<> in each case is d-Calkyl, hydroxy-(VCi4alkyf, cyanod-C^alkyl, 

cart»xy-C 1 -C 4 alkyt l Ci-C 4 alkoxycart>onyl-C r C4alkyl, CrC 7 alkenyl or phenyl and R 7 and R« 

independeniiy of one another are each hydrogen, lower alkyl, co-amino-tower alkyl, lower 

alkyfsulfonyf or phenyl; 

an afphatic hydrocarbon radical having not more than 29 C atoms, which is substituted by 
halogen, amino, lower alkyiamino, QhamirxMower aJkylamino. lower alkanoylamino, 
benzoylamino. hydroxylamino, hydnoxyimino, lower afcoxy-amino, phenytoxyamino, ammo^ 
cydohexyf-amino-, amino-phenyl-amino-, carbamo^anwo, (N-lower ^-carbamoyl), 
amino, (N-[€o-amino-lower alkyl>carbamoyl)-aminc t (N phenyl-carbamoy/hamino, thio, lower 
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alkyithio, thiocarbamoyl, Ihioureido, N-lower alkyMhioureido, N-phenyl-thiourerdo, guanidina 
N-lower alkyl-guanidino, carboxyl, lower afeoxycarbonyf, phenyl oxycarbonyl, benzyloxycar- 
bonyl, hydroxylaminocarbonyl, carbamoyl, amidtna, cyano, hydroxy!, lower alkoxy, phenyl 
oxy r aminocartx>nyl-oxy, oxo, ammosulfonyl, lower aBcyisurforyl-arrtno , glycytamino, alanyi- 
amtno, pr^yt^anyl amino, pcoJylamino, valylamino, leucylamino, Isoleiicyflamino, deryl- 
amino, threonytamlno. cysteinytamino, methionytamino, tyros^amnino, tryptophanyiarrono, 
argrnylamino, htetidylamino, lysytamino, glutamyl amino, gkjtaminytamino, asparagylamino, 
abp&ragiriyiamino ot pteuylgiycyiamino; 

benzyl, 2-phenyl-ethyt, 3-ammomethyl-benzyl, (14iydroxy-cyclor>ex-1-rt (2-amino- 
3,5, 5-trtm ethyl -cydopentyl)-nnethy1 , 1 -{N-{ 1 K»rtx>xy-2i^nyl-ethyl)-<^^ 
moyl-eth-l^yl, 1 -carbamoyl* 1 -phe nyl-methyl, l^artiamoyl^^hycfroxy-phenylj-eth-l-yl. 

1- carbamoyl-2-phenyl-eth-l-yl, 2-amino-1 ,2-diphenyl-etM-yfl, 2-benzyk>xycarbonyf ~ 1 -carba 
moyl-eth-1-yl, 3-benzytoxycarbcnyf- 1 -carbamoyj-prop-1 -yi, 1-adamantyf-2-amino-pfop-1-yl t 
1 -adamantyM -amino-prop-2-yt 

(2-f uryi)-methyl, (2-tetrahydrofuryl)-methyl t 2-pyrid-2-yl-ethy1 ( 2-piperfcBno-ethyl , 

2- (morphol[n-4-yl)'elhyl l 2-{3-indolyl)-ethyl, 2-{4-iTT}idazolyf)-ethyl, 1-carbamoy!-2-(p-indoly1)- 
eth-1 -yf, 1-carbarnoyl-2Hmidazc>l-4-yl-elh-1 -yl, 1 -carbamoyl-2-inctel-3-yl-eth-1 -yl, 3-amino- 
methyWoxetan-3-yt-methyl, 1 -(aeetaxy-iminoH -{4-amino-2-oxa-1 ,3-dia20l-5-yi)-fTi ethyl, 

2- amino-cydohex-l-yl, 3-amino-cydohex-1 -yl, 2-arranOTethyf-3,3,5-tiimethyl-c^clopent-1 -yl, 

3- amino-adamantan-l-yt, 2-carbamoyl-bicydo[2.2.ip»pt-5-er>-3-yl, 2-carbamoyt-cydohex- 
1-yl, Q-amino-spiroi^^non-I^L 

5-amino-2-oxa-1,3-diazol-4-yl, 4-amrno-thien-3-yl, 3-carbamoyl-6-(3-{2,4<JicWoro-prienylI- 
1 -oxo-prop-2-en-1 -yt)-1 ,2-thiazoM-yl, 3^»rt^fnoyl-5^3^4^^luofo^enyl^1-wo-prop-2-en- 
1-yl)-1 ,2-thiazoI-4-yl t 4-amino-2-(4-cartwxy-buty0-to^ 3-amino-2-{4- 
camoxy-bctyfVtetrahydrothiopherH^yl, (^.SKaadiazotolS^K^a^ino-pyrazin-S-yl), 2,5'- 
diacety1-3-amlno-th^eno{2 l 3-b}thiop^en-4'-yt or 3-anriiK>-2,5'^ipmloy^ 
4'-yl,and 

R 5 , independently of Fit, is as defined above (or R4, with the exception of hydrogen, or 
b) FU and R 5 together are 1,2-ethylene f prapane-1 ,3-diyt, butane-1 .4-<fiyt r pentane-1 ,5-cfiyl, 
3-(3-amirK>^ropttnyl)-3-aza^ i-aminomethyl-butane-l^iyl, 1 -hydroxy- 

methyl-butane-1 ,4-diyt, 3-(2-amino-ethyl)-pentane-1 ,5-diyl, 3-aza-pentane-1 ,5-diyl or 3-{2- 
amino-ethyt)-3-aza-pentane-1 ,5-diyl, 
or a salt thereof. 
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3. A compound of the formula I according to claim 1 or 2, in which 
q is 1-3 and 

FU is hydrogen, 
or a salt thereof. 

4. A compound of the formula I according to claim 1, in which 

Ri Is chlorine which ia in the 3 position, 
R, is hydrogen, 
misOand 
n is 1, 

R 3 is ethyl and 

a) R4 is hydrogen and 

R 5 is amino, phenylamino, lower alkylarrano, hydroxyl, phenoxy. lower alkoxy; an acyl 
radical of the part formula Z-C(=Wh in which W ts oxygen, suffur or Imino and Z is 
hydrogen, hydrocarbyf R° f hydrocarbytoxy R 0 -O or an amino group of the formula R?{Rb)N-, 
in which R° in each case is Ci-C^kyl. hydroxyurea, cyano-C-C^lkyl, carboxy-C,- 
Calkyi, C^^alkoxycaitonyl.CrC^allcyl, Qr&alkenyl or phenyl and R 7 and R a 
independently of one another are each hydrogen, lower aikyf. o-amino-lower alkyl r lower 
alkylsulfonyl or phenyl; 

2-carbamoyl-lHarboxy^lh-l-yl, 3*amino-2-hydroxy-prop-1-yf, 3namino-pror>1-yl, 3-amino- 
2,2-dimethyl-prop-l-yl, 3-am/no-2-oxo-prop-1-yl, 3-amino.l-carboxy-prop-l-yi, 3-amino-3- 
carboxy-prop-1-yl, 1.1-dcarbamoyi-methyl, 2-carbamoyl-eth-l-yl, ^anrno-U-di-hydroxyl- 
imino-prop-1-yl, 2^rbariKylO ^Tydroxylimino-etNl -yl, l-hydroxyfimirw^-mtocartoamoyl-eth- 
i-yl, 3-amiTO-34iydroxyBmino-1 -thio-profM-yl, 3-aminoi)ent-1-yt P 1-amino-pant-3-yi, 

1- amidino-l-carbamoyl-methyl, 4-arrwio- 1 , 1 , 1 1 3 ,5,5, S-heptafluoro-pent-2-yl, 3-amiruM,3- 
(ficarboxy-prop-1-yi, 2-carbamoyM ^ethoxycarbonyl-eth-1-yl, 2-amino^1,2-dithio-ellv1-yl 

2- amino-li^oxo^th-l-yl, 2-amffio-2^methyl-prap^.yi 1 1-amino-2-methyl-pror>2-yl ( 
2-aminoi)rop-1-yl, 1 -amino-prop-2-yl, 2-amino-eth-1 -yl, 2-amino-2-carboxy-eth-l-y| 1 
2-arrtfno-1 -cartwxy^th-1 -yl. carbamoyi-methyl t 1-carbamoyl-3-methyt-but-1-yl. 2*mtno-1 t 2- 
dtearbcxy-eth-i-yi, l-caitan^-S-me^lthioirop-l-yl, 1-carbamoyl-2-methyl-prop-1 -yl, 
1-carbamoyt-e^-l-yl, l-carbamoyl-1-cyano-methyi, 1^rbamoyl-3-carboxy-3-fluoro-prop. 
1-yl. 1"Carbamoyl-2-caiboxy-eth-1-yl, 2-amino-^carboxy-buM-yl, 1-arnino-4^arboxy-but-2- 



WO 97/16452 



PCT/EP96/M573 



-87- 

yt, l-cartamoyl-4-guanidina-buM-yl, 1-caibamoyl-5^amino-pGnM-yi, l-carbamoyl-2- 
hydroxy-prop-1-yi, 1-carba(noyl-2-methyWxjt-1-yl ( 1-caibamoyl-2-hydroxy-eth-1-yl, 1,3- 
rtcaibamoyf-prop-1 -yt, 2-amino-but-l-yt, Vamino-but-2-yl, 1-cartamoyt-penM-yl, 
1-cart>amoyf-but-1-yl; beruyl. 2-phenyt-ethyl, 3-awnomethyW>eiizyl, (1-hydroxy-cyclohex-l- 
yl)-methyt, (2-amino-3 t 5,WrimethylH^dopen^ 1-{N-(1-cart)oxy-2-phBniy)-ethy()- 
carbamoyl}-2-carbamoy»-eth-1 -yl, 1 -carbamoyl- 1 -phenyl -methyl, 1 -carbamoyl-2^4-hydroxy- 
phenyf)-etfv1-yl 1 -carbamoyl-2i)henyl-eth-1 -yl f 2-amlno-1 l 2-<§ph*nyi-eih-1^ l 
E^jenzyioxycarbonyi- 1 -cafbamoyi^etn I % 3^nzy*>xycaifconyH -carta 
1-adamantyl^-amino-prop-1-yl, 1 -adamantyl- 1 -amino-prop-2-yl, 
(2-fejryl}-methyt f {2-tetrahydrofuryl)-methyl l 2-pyrid-2-yl-9thyl ? 2-piperidino-ettiyl, 2^morpho- 
lin-4-y!)-ethyl, 2-(3-indotyf)-ethyi, 2-{4-imidazolyl)-ethyl ( 1<aibamoyl-2-(P^ciolyi)-eth-1-y], 

1- cart>annoyl-2HmidazoM-y4-€th-1-y1 1 l-cartenioyl^Hndo^a-yi-eth-l-yJ, 3-arnromethyl- 
oxetan-3-yHn ethyl, 1 -{acetoxy-imino)-1'(4-amirio-2-oxa-1 .S-cfiazd-S-ytJ-methyl, 

2- arrtno-cydohex-1 -y1 t 3-amino-cydohex-1-yl, 2-«mifKwnetfiy1-3,3 ) 5-trimelh^^ 

3- amino-adamantarv1 -yl, 2-cafbamoy1-blcycJo{2.2.1 ]hept-5-erv3-yt, 2-cart>amoyl-cyclohex-1- 
yl, 9-amino-spiro-[4^]non-1-yl l 

5-amino-2-c*xa-1 t 3Kfia2ol-4-yl f 4-amino-thierY-3-yi f 3-rart>anK)yi-5-(3-[2 l 4-d**l^ 
l-oxo-prop-2-en-1 -ytM ,2-tNazoM-yl, 3-carbarnoyl-5-(3-[4-tnfluorc)-phenyl]-1 -axo-prop-2-en 
1-y1V1,2-thiazol-4-yt 4^mino-2-(4n:artK)xy-butylH^rahydrothio^er>-3-y] ? 3-amino-2-(4- 
cartwxy-txjtylHefrahydrothiophen^yl, [1^ ( 5)o«adiazoloI3,4-bK6-amino-pyra2irv6-yl) t 2,5'- 
cfiacetyl-S-amtno-lhienoI^S-blthiophen^'-yl or 3-arrtno-2,5 , ^iphmtoyf-thferu>(2 t 3-b)thiophen- 
4 f -yl, or 

b) FU and R 5 together are 1 ,2-ethylene, propane-1 ,3-diy! t butane-1 ,4-cfiyt, pentane-1 ,5-diyf, 
3^3*aniino-propionyt)-3-aza-pentane-1 t 5-diyi r l-aminomethyl-butaiie-M-diyl, 1-hydroxy- 
methyl-bmane-l^iyl, S^-amino-ethylHwntane-I.S-diyl, 3«a-peiitane-1 i 5-diylor3-(2- 
amino^thyl>3-aza~pentane- 1 
or a salt thereof. 

5. A compound ot the formula I according to damn 1, in which 
q is 1-3, 

R, is halogen, lower alky!, lower aJkoxy, cyano, nitro, ammo, trifluoroacetyl-amino or ben- 
zyioxycarbonylamino; benzoylamino which ts unsubstituled or substituted in the phenyl 
moiety by chlorine; N -lower alky I- carbamoyl, which is unsubstituted in the lower alkyl moiety 
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or substituted by hydroxy!; or trtfluoromethyl. where, if more than one radical R is present in 
the rnotecuie, these can be Identical or cfifferent from one another, 
Ra is hydrogen, 

m and n are each 0 or 1, where m is 0 if n is 1 and m is 1 if n is 0, 
R 3 is lower a Iky J which is unsutetituted or substituted by hydroxyl and 

a) FU is hydrogen, lower aftyl or hydrcxy-lower alley! and 

Rs is cyciohexyt, lower alky*-cycfohexyl f hydroxy-cyclohexyl, arnmo^yctohexyt, amino- 
phenyi, hydroxymethyi^yc^ adamantyi or amino; or lower aficyl which is substituted 
by amino, lower alkanoylamino, tower aikyiamino, ahamirKMower alkytamino, hydroxy!, lower 
alkoxy. phenyl, amino-phenyl, amTOmethyt-phenyl, 2-luryl, 24etrahydrofuryt« 2-pyridyf, 
piperidino, morpholin-4-yf, 3^indotyl, rnercapto, 1-hyAoxy-cydohex-1-yl t cyano. carbamoyl 
or by 4-rmidazolyl; or 

b) and R 5 together are an alkyiene or aikenytene radical which has not more than 10 C 
atoms in the afkylone or aMcenylene moiety and is unsubstftuted or substituted by cyano, 
hydroxyl, cyckttexylarrur^ tolyfamtnocarbonyi, l4iydroxy-HmetrM>x^ 
methyl, lower alkytamino-carbonyl, lower a!kytamino^k>c&rbofiyl f carbamoyl, lower alka- 
noylamino or amino, and in which 1 C atom can be replaced by nitrogen, or a radical of the 



in which the two terminal bonds of the afkytene chain are free valencies, 
or a phanmaceutrcally acceptable salt thereof. 

6, A compound of the formula \ accorcfing to clam 1, in which 
q is 1-3, 

R1 is halogen, lower alkyl or lower alkoxy: N-lower alkyl-caitemoyl which is substituted in 
the lower akyl moiety by hydroxyl; or trtfluoromethyl. where, if more than one radical R is 
present rn the molecule, these can be identical or different from one another, 
R2 is hydrogen, 

m and n are each 0 or 1, where m is 0 if n is 1 and m is 1 rf n is 0, 
Rj is lower alkyl which is unsubstituted or substituted by hydroxyl and 
a) R 4 is hydrogen or bydroxy-lower alkyl and 



formula 
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R 5 is 2-amino-cydohexyl; or lower afcyl which is substituted by amino, lower alkytetmino, 
co-ami no-lower alkytamino, hydroxyl, lower atkoxy, phenyl, 3-aminomethyi*phenyl, 2-furyl, 
2-tetrahydrofuryt f 2-pyridyi, piperidino, morpholin-4-yl, 3-indotyt mercapto, 1 -hydroxy- 
cydohex-1-yt or by 4nrradazotyt; or 

b) FU and R s together are an aflcylere radical which has not more than 10 C atoms and is 
unsubstituted or substituted by hydroxy! or amino, and in which 1 C atom can be replaced 
by nitrogen, 

or a pnarmaceutically acceptable sail Ui erect. 

7. A compound of the formula I according to claim 1 mentioned in the Examples or a 
pharmaceutical^ acceptable salt thereof. 

8. A compound of the formula 1 according to any one of claims 1 -7 or a pharmaceutical^ 
acceptable salt of such a compound for use in a method for therapeutic treatment of the 
human or animal body. 

9. A pharmaceutical composition comprising a compound of the formula I according to any 
one of claims 1 -7 or a pharmaceutical^ acceptable salt of such a compound together with a 
pharmaceutical carrier. 

10. A pharmaceutical composition for treatment of tumours in warm-blooded animals, 
including humans, comprising an aniitumouraJly effective dose of a compound of the 
formula I according to any one of claims 1 -7 or a pharmaceutical^ acceptable salt of such a 
compound together with a pharmaceutical carrier. 

1 1 . The use of a compound of the formula I according to any one of claims 1-7 or of a 
pharmaceutical acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for use for chemotherapy of tumours. 

12. The use of a compound of the formula I according to any one of claims 1-7 or of a 
pharmaceutical^ acceptable salt of such a compound for chemotherapy of tumours. 

13. A method for treatment of warm-Wood ed animals, including humans, in which an 
antitumourally effective dose of a compound of the formula I according to any one of claims 
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1-7 or of a pharmaceuticaBy acceptable salt of such a compound is administered to such 
warm-blooded animal suffering from a tumour disease. 

14. A process for the preparation of a 2-amino-6^nilinoi)urine derivative ot the formula I 




(0 



in which q is 1-5, 

R, is halogen, lower alkyl, hydroxyl or lower akanoyloxy; lower alkoxy which is 

unsubstituted or substituted by hydroxyl, lower afcoxy or carboxyt a radical of the formute 

-OC-CHj-CHrOJrRe, in which t is 2-5 and Re is hydrogen or lower aikyl; carboxyl r lower 

aikoxycarbony], ptperazirM-y^carbonyl or carbamoyl; N-lower aikyl-carbarnoyi which is 

unsubstituted in the lower aUcyl moiety or substituted by hydroxyl or amino; N,N-tfi-lower 

aikyl-carbamoyl, cyano, nitro, amino, lower alkancytamino, lower alkytamrno, N,N-<fi-lower 

atkylamlno, aminosulfonyl or trifluoromethyl, where, if several radicals R are present in the 

molecule, these can be identical or different, 

R? is hydrogen, carbamoyl or N4ower alkyl-carbamoyi, 

m and n are each 0 or 1 f where mis 0 if n is 1 and mis 1 if n is 0, 

R 3 is tower alkyl or phenyf which are unsubstituted or in each case substituted by hydroxy!, 

lower afcoxy, amino, lower afkylamino or N,N-di-lower afcylamino and 

a) FU is hydrogen, amino, phenylamino, lower alkylarnino, hydroxy*, phenoxy, lower alkoxy, 

acyi having 1-30 C atoms, a substituted aliphatic hydrocarbon radical having not more than 

29 C atoms, a carbocydic radical having not more than 29 C atoms or a heterocyclic radical 

having not more than 20 C atoms and not more than 9 heteroatoms and 
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R$ is amino, phenytamino, lower aikylamino, hydroxyl, phenoxy, lower aicoxy, acyl having 

2-30 C atoms, a substituted aliphatic hydrocarbon racfcal having not more than 29 C atoms, 

a carbocyclic racfcal having not more than 29 C atoms or a heterocyclic racfcal having not 

more than 20 C atoms and not more than 9 heteroatoms, or 

b) Ha and Rs together are a substituted or unsubslituted alkyiene or alkenyiene radical 

having in each case not more than 15 C atoms, in which 1-3 C atoms can be replaced by 

oxygen, sulfur or nitrogen, 

ot a sail thereof wiiicii comprises 

a) reacting a compound of the formula II 




in which Y is a suitable leaving group and the other subatiluenta and symbols are as 
defined above for compounds of the formuJa I, free functional groups present therein, if 
necessary, being protected by easily detachable protective groups, with an amine of the 
formula 111 



(I") 



in which the substituents are as defined above for compounds of the formula I, free 
functional groups present therein, if necessary, being protected by easily detachable 
protective groups or, in accordance with the principle of latent functionality, being in a form 
which can be converted into the functional groups, and detaching the protective groups 
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presentand, If necessary, cx>nveryng functionai groups into the final torn, acceding to 
formula I, or ^ 



b) reacting a compound of the formula V 




(V) 



T S | Ub9MtUentS ^ are ^ above tor compounds of the formula , 

protective groups, 

with a compound of the formula VJ 

in which Y is a suitable leaving group and 

^^^^^^^^^^ ^ 

proteebve groups present, 

compound. 



15. A compound of the formula II 
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m 



in which Y is a suitable leaving group and the other substJtuents and symbols are as 
defined in claim 1 for compounds of the formula f , ir being possible tor free functional 
groups present therein to be protected by easily detachable protective groups, 
or a salt thereof. 

1 6. A compound of the formula V 




(V) 



in which the substituents and symbols are as defined in claim 1 tor compounds of the 
formula I. it being pass tola for free functional groups present therein to be protected by 
easily detachable protective gpoups. 



i 



INTERNATIONAL SEARCH REPORT 



hzT^wMnnV 01 c87M?3/ea co70473/4e 



No 



PCT/EP 96/64573 



8. FOLDS SEARCHED 



IPC 6 C87D 



tOMRfaddanagAea 



A mica £aat tf *ta ant a* van 



CBocuMEwracowaattEP to bb bslbvant 









A 


EP.A.0 212 535 (50 EH RINGER HMMHEIM GMBH) 
4 torch 1967 


1-15 




see claims 





MO, A.96 89178 f WHITBY RESEARCH 
INCORPORATED) 23 August 1996 
see pajre 22 - page 29; claim 



1-16 



Epmlcakforiciordiaiid 

cooanmd to tx of paramur ntamoai 



aWI» 



ttatdtti 



i w M M i i J puw tpfte LuniHrtiam aum da* tut 
to itate potato cuaaad 

mlnna 



X 



e w mm omer neb 4ocu- 
otomatoipfttiaaaslfal 



D* of fee 



oftai 



3 February 1997 



OataefauflaitertfMfl 



12. Hi 97 



Naneaala 



teffefiA 



Pmm PCTfoWU (nttrti dun} (My imq 



Luyten, H 



INTERNATIONAL SEARCH REPORT 



F 



l«i Ohtenrttiontwhetc 




No. 



Trot InentoBDivJ Search Report hu t 



to rrxpea of *ruin daims 



[^]ctaui»N»fc: 



prescribed 



Q c I**b Not.: 
" eifcyart 



not drifadta.ecaTdiiw with U* 



second tod ihffd 



of Ri*6.4(*X 



BokU Otter 



Imernuiowl Sarchtog Authority few* muteffc 



■n^ntioai in this ttMrnwauf ipplicMkm, « (bib** 



3 * Q A **««cliaWecWimc«ttl*lh€ 
of tny uktiiiotm fee. 



•ffart jwrfVing sji uUrtkwu] fcc, thu Authored* 



not invite p&ymtra 



3 * D A *««y»nKofit» 



ookt, only tho^dtin., for B£ ^ Repcn 



4 - I ( N» required addiuanl such 



natrwted to the ii 



No pretKt KBDaipaaivtf thv ptyucm of iddUioatl mrcfc faa. 



■V ? 

' % INTERNATIONAL SEARCH 1 REPORT 



PCT/EP 96/84573 



Piteni document 
cnsd in torch report 


Pufafiwtkwi 
data 


BBMRbor^s) 


rUUlMMHP 

<fc» 


EP-A-212535 


84-83-87 


DE-A- 


3529497 


26-82-87 






JP-B- 


6892467 


16-11-94 






JP-A- 


62845588 


27-82-87 






US-A- 


4853386 


61-8B-89 


VO-A-9889178 


23-88-96 


AU-B- 
AU-A- 
EP-A- 
US-A- 


626983 
4941498 
8457773 
5565566 


13-88-92 
85-89-98 
27-11-91 
15-18-96 



Pbat PCT/ftA/m (pmm\ tatty mm*) (My mi) 



